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Assembly of Lab-aid 
Transparency Tray Cabi- 
nets, with the illuminator 
cabinet drawer pulled out. 
Use the table base, or 
stack them with your 
present Lab-aid Files. 


The disappearing shelf is con- 
venient as a temporary resting 
place for slides while working 
with them, 


Other units in the Lab-aid line 
1” MICROSLIDE DRAWER FILES 
2” SLIDE OR TRANSPARENCY DRAWER FILE 
4” SLIDE OR INDEX DRAWER FILES 
MICROSLIDE FLAT-FILING TRAY CABINET 
PARAFFIN BLOCK FILE 


THE TECHNICON COMPARY 
215 East 149th St., New York 51, N. Y. 


Inspect all your slides without re- 
moving any of them, or even stir- 
ring from your place. 


transparencies 


You know how efficiently Technicon Lab-aid 
cabinets bring order to the filing of microslides, 
paraffin blocks and associated materials in the 
pathologic laboratory. 

Now, in this new addition to the Lab-aid Filing 
System, you can enjoy the same benefits in the 
filing and viewing of color transparencies and 
lantern slides. The new Lab-aid transparency file 
has 40 smooth-sliding flat trays, each holding 16 
standard 2” mounts, or 5 34%” x 44%” lantern 
slides in full view. They're easy to insert... 
you just drop them flat in the grooved frames. 
Easy to remove, too, by popping them out from 
underneath. 

The special cabinet with its pull-out illuminator 
drawer lets you view a whole tray of transpar- 
encies at a glance, without removing any of them. 
Sitting or standing, you can inspect hundreds of 
slides under ideal viewing conditions without stir- 
ring from your place. And the disappearing shelf 
is a mighty handy place to lay slides down tem- 
porarily while you're working with them. 

Both tray and illuminator cabinets are of the 
same dimensions and finish as all the other units 
in the Technicon Laboratory Filing System, and 
can be stacked interchangeably with them. If you 
would like more information about these or other 
units of the system, we'll be glad to send details. 
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New! Deodson’s 
Textbook of Evolution 


April 4, 1952 


1. How does biogeography support evolution? 
2. How is geological time estimated? 
3. What are the main features of the evolution of the horse? 
4. Who are some of the leading students of evolution today? 
5. What are the two main problems of evolution? 
6. How might living systems have first arisen? 
7. How did sex originate? 
8. What is the status of the problem of the origin of the Metazoa? 
9. How good is the fossil record of man? 
10. Can natural selection be demonstrated experimentally ? 
11. Can species be synthesized? 
12. What may we expect of the physical future of man? 


These are some of the important questions answered in Dr. Dodson’s 
volume—the first new textbook of evolution to appear in sixteen 
years. The author has organized his material in five sections. The first 
serves primarily to define the subject. Section II deals with the 
evolution of higher categories, and Section III covers the origin of 
hereditary variations. Section IV concerns the processes which lead 
to the formation of species. Section V summarizes, and quotes some 
predictions for the future of the organic world and man. 


Modern interesting, definitely worth your perusal. 


By Epwarp 0. Dopson, Assistant Professor of Zoology, University of Notre Dame. 
419 pages, illustrated, $5.00. New. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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Graphically displays the great wave gamut, and the fundamental 
facts and theories regarding the ever-expanding, dynamic field of 


ELECTROMAGNETIC RADIATIONS. 


RO 


This chart, prepared under the careful editorship of Dr. Arthur H. Compton, is a 
veritable text-book leading one logically from the simple laws and well-known charac- 
teristics, to the current concepts of the ultimate nature of matter which its attendant basic 
relationship of energy and mass. It leads the student from the easily demonstrated laws of 
the electric generator to the nucleus of the uranium atom and the most recent studies of 
cosmic rays and particles. 


Lithographed in eight differentiating colors, on durable chart- 
paper, sixe 42 x 58 inches, and bound top and bottom with metal 
strips, complete with 32 page key. Each $10.00 


Write for complete circular. 


Estebiished 1880 
E, . CHICAGO 10, ILLINOIS, U. S. A. 


Set 
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National Science Policy 


ee the past several months I have talked to 
many scientists from all parts of the country, 
and I have been struck by their interest in the plans 
of the National Science Foundation for developing 
national science policy. In its basic legislation the 
foundation is given definite directives in this area. 

Scientists, however, are not alone in their interest 
in the science policy phases of the program. In his 
1953 Budget Message the President said, 

The National Science Foundation has been established 
as the government agency responsible for a continuing 
analysis of the whole national endeavor in basic research, 
including the evaluation of the research programs of 
other Federal agencies. On the basis of studies now under 
way, the Foundation will formulate a broad national 
policy designed to assure that the scope and the quality 
of basic research in this country are adequate for national 
security and technological progress. 


The Congress also has expressed interest in the 
policy phase of the foundation’s activities. In the 
hearings before the Appropriations Committees of 
both houses members repeatedly ask about this aspect 
of the foundation’s plans and program. 

Success in developing national science policy, in 
finding the most likely avenues of progress in science, 
in assessing our research needs, and in over-all analy- 
sis of our present research activity will depend in 
the first instance on scientists themselves. No one else 
has their intimate knowledge of what science is and 
should be doing, or their understanding and insight 
into the nature of the problems of research. 

The foundation, therefore, must find appropriate 
methods for bringing this special knowledge to bear 
upon its developing policies. We have gone about this 
in several ways. Members of the divisional committees 
have been chosen for both their breadth and depth of 
understanding of science and its relation to other 
aspects of our national life. For advisory consultants 
we have drawn upon many of America’s foremost 
scientists, who have had wide experience in teaching 
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AAAS EDITORIAL BOARD 
(Terms expire June 30, 1952) 
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and research, and many of whom have been associated 
with industrial and government research as well. At 
the present time we are discussing with a leading 
society a plan, proposed by the society itself, to 
review the present and potential research activities 
in its field, to survey its trained manpower resources, 
and to study the relationship of this field to science 
and education in general. No matter how this par- 
ticular study may be earried out, we believe that 
from such pilot studies may come definite techniques 
for utilizing the ideas of scientists in building a 
strong national research policy. 

Development of policy for federally supported 
basic research programs is fully as difficult. Existing 
programs have not grown haphazardly. They have a 
definite reason for being, usually closely tied to the 
operating responsibilities of the agencies. Adjustments 
in these programs must be made in light of these 
responsibilities. At the same time, we dare not devote 
our entire national research capacity exclusively to 
these specific ends, however urgent they may appear 
to be. It is here that the foundation is expected to 
make well-thought-out, systematie policy decisions. 

Some forward steps have been taken. The 1953 fed- 
eral budget estimates contain certain adjustments in 
the research budgets of the various agencies. The 
proposed increase from $1.4 to $8.8 million for re- 
search support by the foundation was taken into ae- 
count in arriving at recommendations for basic re- 
search programs for the Department of Defense and 
other agencies. Similar care was taken in preparing 
the graduate fellowship estimates. 

In initiating or recommending actions relating to 
national policy the foundation assumes great respon- 
sibility for making sure that the research require- 
ments of the nation are met. Our goals must be 
wisely selected and attainable, and we must see to it 
that nonscientists everywhere, including those in the 
Congress, understand the need and urgency of their 
achievement. 

Avan T. WATERMAN 
National Science Foundation 


SCIENCE, founded in 1880, ts published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
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PETROCHEMICALS offer independent inventors great 


opportunity. Such synthetics as Nylon, Vinylite, 
Neolite are already indispensable to our expand- 


UNDER THE SINCLAIR PLAN, chemistry laboratories 
like these are now open to independent inventors. 


ing economy—and new ideas in this area are at a 


premium today. If you have such an idea, the Sinclair 
Plan may help you develop it. 


ELECTRON MICROSCOPE, capable of magnifying 
100,000 times, is typical of the equipment available. 
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Facilities Are Open You 


Many inventive people have responded to the Sinclair Plan’s 
offer of laboratory facilities—to others who wish to do so, a 
suggestion: There is promise and profit in oil-based synthetics. 


Sige months ago, Sinclair turned over a part 
of its great laboratories at Harvey, Illinois, 
to independent inventors who had promising 
ideas in the field of petroleum products but who 
did not have the facilities needed to develop or 
prove out their ideas. 

To date nearly 5,000 people have submitted 
ideas to the laboratories, and the Plan is recog- 
nized as a valuable service to independent inven- 
tors. As a result we have made the Sinclair Plan 
part and parcel of the long-range operation of 
our company. 

There may be inventive people interested in 
this Plan but wondering what sort of ideas or 
what areas would be profitable to explore. To 
those people we suggest the field of petrochemicals. 
Such things as plastics, synthetics and new mate- 
rials made from petroleum offer great opportuni- 
ties for invention and reward. 

If you have an idea of this sort—or in the 
general area of petroleum products or applica- 
tions—you are invited to submit it to the Sinclair 
Research Laboratories. In your own interest, 


SINCLAIR RESEARCH LABORATORIES—nine buildings 
containing the most modern testing equipment known 
—have contributed many of today’s most important 


each idea must first be protected by a patent 
application or a patent. 


The inventor's idea remains his own property 


If the laboratories select your idea, they will 
make a very simple arrangement with you: In 
return for the laboratories’ work, Sinclair will 
receive the privilege of using the idea for its own 
companies, free from royalties. 

This agreement in no way hinders the inventor 
from selling his idea to any of the hundreds of 
other oil companies for whatever he can get. 
Sinclair has no control over the inventor's sale 
of his idea to others, and has no participation in 
any of the inventor's profits. 

HOW TO PARTICIPATE: Instructions are con- 
tained in an Inventor’s Booklet available on 
request. Write to: W. M. Flowers, Executive 
Vice-President, Sinclair Research Laboratories, 
Inc., 600 Fifth Avenue, New York 20, N. Y. 
IMPORTANT: Piease do not send in any ideas 
until you have sent for and received the instructions. 


developments in petroleum. Under the Sinclair Plan, 
part of these laboratories is available to work on 
the promising ideas of independent inventors. 


SINCLAIR—for Progress 
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Trade-Mork 


M, Ss. Se 


(Mass Spectrometer Checked) 


: RARE GASES 
HUM - NEON ARGON - KRYPTON - XENON 


LinDE Rare Gases are mass spectrometer checked to 
assure you gases of known purity and uniformly high 
quality. Available in commercial-size cylinders and 
glass bulbs. 


Linde, the world’s largest producers of gases derived 
from the atmosphere, can meet your individual needs 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 
for 
PHOTOMICROGRAPH Y 


: 


of purity... volume ... mixtures... containers... 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


| LINDE AIR PRODUCTS COMPANY 


30 East 42nd Street [id New York 17, N. Y. 
An Canada: Dominion Oxygen Company, Limited, Toronto 


Tho term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation | 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $72.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


28 West 30th St. 


Nyssco—HISTOLOGY CHARTS 


==EPITHELIAL TISSUE 


Only Charts of Their Kind Now Available 


new series of four “NYSSCO” Charts, fully colored, 


and accompanying series of nine Laboratory Note- 
Book and Test Sheets. ay 


Tes: charts meet a long-felt need on both secondary and 
college levels, and in medical and nurses’ training 
schools, etc. They are well-planned, with 3-dimensional 
figures beautifully executed, scientifically accurate, and 
vividly colored. 


T* charts are cloth-backed, size 36” x 50’. With eyelets, 
each $6.00; wood rollers, $7.25. Test Sheets (84 x 11’”) 
—$2.75 per C, $.50 per dozen of a kind. 


Chart No. Titles Test Sheet No. 
BEC 1000 Epithelial Tissue BT 1000A,B 
BEC 1005 Connective Tissue BT 1005A,B 
BEC 1010 Muscular Tissue BT 1010A,B 
BEC 1015 Nervous Tissue BT 1015A,B,C 


Ask for Cat. No. 7J-“NYSSCO Biology Models and Charts.” 


st. NYSS@| 1919 


‘NEW YORK SCIENTIFIC SUPPLY CO. 


General Supplies for Biology and Chemistry 


New York 1, N. Y. 
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MICROSCOPE 


DESIGNED GREATER UTILITY . . . VERSATILITY 


Gives you 3” of Working S 
AMATING CLARITY ® from ‘Objective to Platform. 


Swings To Any Position . . . Easily, Quickly! 


A remarkable Instrument! Hacep- 
tional Value! Prism Erectors give 
you an erect image—exactly as your 
eye sees it, not upside-down as in 
an ordinary Microscope. Rameden 
Eye- Piece rmits fine precision 
focusing. 3-Element color corrected 
objective — 1” diameter. Microscope 
body is of brass with black crackle 
finish. Working distance from ob- 
jective to object is almost 3”, which 


permits any work, dissection, tool- 
ing, ete. to be carried on “under 
power” while looking through Micro- 
scope. The Instrument is 63” long 
with base 7” x 9”. Only because we 
were able to utilize some war surplus 
arts are we able to offer such a 
ne Optical Instrument—easily worth 
$75.00—at this — low price. 


Stock No. 970-W . . $29.50 Postpaid 


DON’T MISS THIS BARGAIN « SATISFACTION GUARANTEED 


LOOK AT THESE BARGAINS! 


MOUNTED PROJECTION LENS—speea ¥/19 . 


15 
mm. $22.00 value for $7.50. Low Reflection Coated. Used on 


or to make a Desk Viewer 
for 16 mm. Micro-film Reader . .. for Con- 


8 or 16 mm. Movie Projectors . 
or Editor. . 
tour Projector for very small items. 
Stock w 


$7.50 Pos 
LENS CLEANING TISSUE—Ist quality, sheet size 11” x 7 


Made to ae t, spec. Free of abrasives. Hi 


Steck #721-W .......... 500 sheets .......... $1.00 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make = Seowing size projectors: 


. $2.85 Postpaid 
35 d 


Stock #4029-W—35 m 
w 


Lo LOOK! LOOK! 
Sheet Polarizing j 
Stock #691-W ...... Pair of 1” dia. Circles .. 


tpaid ADJUSTABLE! 20, 40, 60 POWER! 
A compact, handy precision instrument of many uses. 
on strength. Select power you want, then focus sharply by gi — | 
special micro- ‘focus ring. Highest quality optics. Ful 


Amazing Instrument! Astounding Value! 


POCKET MICROSCOPE 


satisfaction guaranteed. 


Postpai 


Postpaid RONCHI RULINGS—BLACK LINE GRATING 


Plate glass with etched oye black lines—space 


20¢ Pstpd. the lines is same as _thic 


between 
ness of the ruled line itself. Nor- 


Stock #692-W ...... Pair of 2” dia. Circles ...... 35¢ Pstpd. mally cost $4.00 to $5.00 per sq. inch. 
1 in, x 1 in. 2 in. x 2 in. 
SO MUCH for SO LITTLE! perin. Pree 
—Kits include plainly written, illustrated  2122-W 65 
booklet showing how you can build lots of optical items.  2126-W 110 
Use these lenses in experimental optics, building TELE- 2127-W 110 1.00 2136-W 200 
SCOPES, low power Microscopes, etc. 2128-W 120 1.00 2137-W Hy 4 
Stock #2-W—10 lenses ...... . $1.00 Postpaia 2129- W 133 1.00 | 2138-W 138 2.00 
Stock #5-W—45 lenses ‘ “5.00 Postpaid 2130-W 150 1.00 2139-W 150 
Stock #10-W—80 lenses $10.00 Postpaid 2131-W 175 100 «2140-W 115 2.00 
MOUNTED ANASTIGMAT LENS—Free booklet with your All above sent Postpaid. 


order: “How to Make Your Own Enlarger.” 


Speed f/7.7, focal approx. 127 for pic- 


tures, monet) positives up to 3% x 
. 8004-W 


Stock 


“TERRIFIC BARGAIN! BUBBLE SEXTANT 
BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Disc for nighttime use. Go 
cost $217. Though brand new, we have re-checked Bubble 
and Collimation and working order. 
Full directions for 


Price includes wooden ing 
use accompany en Carry 
Stock #933- 


50 Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 


develo ment! Optically flat t 
1-15/16” x 2-15/16"— 


Has a three- 


thick. Reflects approximately 50% 
and transmits whic 50%. No 


8 Power ELBOW Telescope 
OUR PRICE $27.50 


B 2” diameter objective. 
rus lenses Achromatic. Amici 
ato erects the image. 4 

uilt-in filters—clear, amber, 
neutral and red, Slightly 


used condition A} all guar 
order. W 

Steck #943- Pstpd. 


BUBBLE SEXTANT—TYPE A-8A. Excellent condition but 


length. Size: mez be slightly used. Each has been carefully Cw and 


is absorbed. 


$5.00 Postpaid TELESCOPE EYE. “PIECE Consists of 2 Achromatic lenses 


IF YOU'RE INTERESTED 


for FREE CATALOG 
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IN OPTICAL BARGAINS 
— Hove Literolly Milkons of Wor Surplus 
ond Prisms for Sole ot 


imated. Averaging device for nighttime used. trying 
Case and included. Gov't a 


$32.50 Postpaid 
mm. in a metal mount. 


Stock #5140-W ......... $4.50 Postpaid 


Check or 


ORDER BY STOCK WO. 


BARRINGTON, N. J. 


WAR SURPLUS OPTICAL BARGAINS 
“All-Position” Universal Mount 
Joint Tension Fully Adjustable i fe 
Poy 
A TRULY FINE 
OPTICAL INSTRUMENT 
Worth $75.00 
But Our Price ~ 
ONLY SV 
‘995° 3 in, 
COMPLETE 
¥ 
= 
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E.LEITZ, INC. NEW YORK 


new 5-color, 
medical 
microscope 


The Diaphrage 

2 The Condenser 

3. The Side 

4. The Object Under lnvestigation 

The Cover Glass 

The Objective 

1. The Eyepiece 

A 
F. Objective, beck focal plane 
Eyepiece, back focal plane 
PO Real image of the Object 
T. to T: Mechanical tube length 


MEDICAL MICROSCOPE 


plus free 
pamphlet 


E. LEITZ, Inc., 304 Hudson Street, N. Y. 13, N.Y. 


Gentlemen: Please send me FREE of charge your 
5-color detailed Wall Chart of the Leitz Medical 
Microscope, plus a FREE copy of ‘‘The Microscope—lts 
Application, Use and Care." 


Mail them to. 


(SCHOOL OR FIRM) 


(SCHOOL OR FIRM ADURESS) 


(CITY, ZONE, AND STaTE) 


(NAME, TITLE) 


(SIGNED) 


25" x 38” 


@ The new Leitz Wall Chart shows cross 
section construction of the Leitz Medical 
Microscope; demonstrates in detail the pre- 
cise mechanism of this delicate instrument. 


Hung on your classroom or laboratory wall, 
it affords you and your students an indis- 
pensabie reference. Printed on permanent 
stock in 5 colors. Size: 25” x 38”. 


e ALSO FREE — “The Microscope — Its 
Application, Use and Care’’—a new pamphlet 
that tells you how to get best results with your 
Leitz Microscope. 


Send for both Wall Chart and pamphlet, now! 
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STANDARD MODEL 


HILGER POLARIMETER 


With glass scale reading directly to 0.01° of arc and sugar (1.S.S.) 
IN OUR STOCK FOR IMMEDIATE SHIPMENT 


8347-A. 


POLARIMETER, Hilger Standard Model, for use with monochromatic light. A robust 
instrument on massive, rigidly aligned support, with Lippich triple field polarizer with adjust- 
able half-shadow angle, and rotatable analyzer with precise Microptic glass scale reading di- 
rectly to 0.01° of arc and, by estimation, to the third decimal place. 


The whole glass circle is enclosed in a dustproof housing and is supplied with a built-in low voltage 
lamp for illuminating the scales and graticules. Takes tubes up to 400 mm long, and is complete with 
I.S.S. sugar scale, in addition to the usual scale in angular degrees, to permit use as an accurate 
saccharimeter. 


Coarse adjustment of the glass circle is by means of a metal other with 20 divisions, ranging from — 1. $4 L + 1.0° in 0.1°S, 
wheel with sprocket-like periphery, mounted behind the circle superimpose cmnetiy the distance b 
housing; fine adjustment is accomplished by a protected tan- marks on the angular degree scale and A. > eel, respectively. 


screw and a screw clamp at right-hand side of housing. to read decimal divisions of a degree. Estimations to .01° 
e half-shadow angle adjustment of the polarizing prisms, can be made without difficulty. Ss 

which provides variation in sensitivity, is by means of a lever, Illumination of the scales is provided by a readily replace- 
setscrew, and arc engraved in degrees. Increasing the angle in- able 4 volt, 2 watt bulb with miniature screw base, and a trans- 


creases the amount of available light, as may be required for former with variable resistance for adjusting intensity of the 
slightly turbid solutions, with but slight loss in sensitivity. The light. Colored filters are supplied in both eyepieces so that the 
eye-piece for matching the fields is in a sliding focusing mount matching and reading fields are generally similar in color when 
in the center of the circle. The eyepiece for viewing the using sodiur: light. e filter in the polarizer is made of dyed 
scales i is in a spiral focusing mount to the left. The glass circle gelatine and is the color of the standard potassium bichromate 
is engraved in 1° of arc, also from + 150°S to —150°S in 1°S _ solution. Both filters are readily removable when sources other 
divisions. Two fixed graticule scales, one with 100 divisions, the than sodium light are used. 


8347-A. Polarimeter, Hilger Standard Model, as above described, yondiog directly to 0.01° of arc, with glass scales for degree 
of arc and sugar ee ); for ~- By up to 400 mm long With color filters, one polariscope tube, 200 mm_and 
transformer with connecting cords and plugs for sttachonent to 110, 200 to 230 or 230 to 250 volts, a.c. With 
directions for use but without sodium lamp 1,695.00 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6&6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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BIRD 


A LONG-AWAITED ITEM 


Infusion 
Pump 


Tuis new Bird Infusion Pump will meter accurately and 
continually small quantities of selected liquids, eliminating 
necessity of constant observation and refilling of syringes. 


The close regulation of flow will save you considerable in- 
jection fluid, and you will find a smaller number of repeat 
laboratory experiments required. Operates on 115V, 60 cy. 


Cat. No. 71-049 


A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a‘‘one stop” source of 
supplies required in biological and microbio- 
logical research. 


It lists Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 


Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 
of Biochemicals for Investigational Use. 


PRICE LisT 


SPECIAL 
PRODUCTS 
jor 
RESEARCH 


Write for Your 
Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


@ 60 LABORATORY PARK ut CHAGRIN FALLS, OHIO 
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FARM’ 


@® Now, you can order carbon 14 
labeled sugars and algae from 
NUCLEAR stock in the quantities 
you require! Many other compounds 
are available on special order. Cost 
is low, and time-consuming com- 
pound preparation is eliminated. 

NUCLEAR’S new biosynthetic 
process assures compounds of the 
highest purity, giving you maxi- 
mum control in metabolism or 
tracer studies — wherever you 
choose to explore. Controlled 
production maintains purity and 
activity level of all compounds to 
assure correct assay wherever used. 

NUCLEAR’S special introductory 
40mg. package of d-glucose, with 
an activity of approximately 
50,000 disintegrations per minute 
per mg., is $17.50. No AEC author- 
ization is required, but only one 
package can be shipped per order. 


nuclear CHEATER cs LABELED 


Available from Stock 


algae 39.00 
( Specific ectivity os por milligram) 

Available on Special Order (Prices on request) 
Sugars or algae Fructose Phosphates* 

of higher specific activity Glycosides 
Digitalis Acetyl Glucose 
Digitoxin Barium Carbide 
Acetylene 

Carotene Trichloroethylene 
Amino Acids Chloroform 
Fatty Acids Other Compounds from biological 
Glucose Phosphates’ or organic synthesis 
*Either C'4 or P32 labeled 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
237 West Erie Street + Chicago 10, Illinois + Cable Address: Arlab, New York 


Health Monitoring Instr 


Western Office: 1063 Colorado Bivd., Los Ang 
Export Department: 13 E. 40th St., New York 16, New York 


Sealing Units for Every Type of Rediation Counting 
Complete “Packaged” Counting ae 


41, Calif 


Gloss Well, Mica Window, ond Windowless Counters 


nuclear INSTRUMENTATION 


April 4, 1952 


C pike Line of A ries for the Nuclear Laboratory 


FOR NUCLEAR MEASUREMENTS” | 


ll 


LI 0 3 
g win DS 
| 
Price /100 microcuries 
4 


For your field of 
3-dimensional study... 


FINEST 


STEREOMICROSCOPES 


ANATOMY 


AGRONOMY 


From bacteriological research to 
industrial finished parts inspection 
... in every field of science and in- 
dustry, Bausch & Lomb Stereo- 
microscopes set the standard for 3- 
dimensional microscopy. You get 
full critical coverage of wider fields 
than ever before—with the finest 
optics ever produced for wide field 
work. Prisms and nosepiece are 
completely dustproof. Shock-resist- 
ant construction ensures years of 


WRITE ror NEw CATALOG, D-15, JUST 
OFF THE PRESS. Bausch & Lomb Optical Co., hard, daily use . . . in the lab, in the 
642-22 St. Paul Street, Rochester 2, New York. field, on the job! 


12 Scrence, Vol. 115 


a BIOLOGY 
AS 
INDUSTRY 
\ 
\cL/ bause om ereomicroscopes 


Otto Meyerhof: 1884-1951 


David Nachmansohn, Severo Ochoa, and Fritz A. Lipmann 


Department of Neurology, College of Physicians and Surgeons, Columbia University, 
New York; Department of Pharmacology, College of Medicine, 
New York University Bellevue Medical Center; and 
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ITH THE DEATH of Otto Meyerhof 

on October 6, 1951, the world lost one 

of the most outstanding scientists of 

this century. The revolutionary char- 
acter of his thinking, the originality of his approach, 
and the brilliance of his experimental work had a 
profound influence upon the progress of physiology 
and biochemistry—indeed, upon the progress of biol- 
ogy as a whole, and consequently upon the medical 
research of the past few decades. 

The significance of Meyerhof’s scientific work can- 
not be appreciated without an understanding of the 
breadth and richness of his rather unique personality. 
To many biologists it may be surprising not only 
that Meyerhof graduated, in 1909, at the University 
of Heidelberg as a doctor of medicine, but that his 
thesis dealt with a problem in psychiatry. In fact, 
at that time he was mainly interested in psychology 
and philosophy. During this period Meyerhof was 
closely associated with a group led by Leonard Nelson 
in Gottingen, whose teaching largely followed Kant 
and Fries, although with some modifications. He had 
first come in contact with Nelson during his high 
school days. His serious concern with philosophy is 
further indicated by the fact that he was for many 
years editor of the Abhandlungen der Friesschen 
Schule, where Nelson and his group published. 

Following his graduation he entered the medical 
clinie of Ludwig Krehl, an outstanding pioneer in 
promoting the introduction of physiological thoughts 
and methods in the approach to medicine. Krehl’s 
book Pathologische Physiologie is considered by many 
to be a landmark in modern medicine. In Krehl’s 
clinic Otto Meyerhof and Otto Warburg, who were to 
be the most prominent biochemists of our time, first 
met. This meeting, which had considerable influence 
on the subsequent development of these two men and 
of biochemistry, was essential in stimulating Meyer- 
hof’s interest in what was to be his lifework. In the 
following years Meyerhof and Warburg worked re- 
peatedly at the Marine Zoological Laboratory in 
Naples and collaborated in studies on the metabolism 
of sea-urchin eggs. In those days the Naples labora- 
tory was a meeting place for biologists from all parts 
of the world, as the Marine Biological Laboratory at 
Woods Hole is today. 

An illuminating insight into Meyerhof’s early ap- 
proach to the study of life processes is given by his 


April 4, 1952 


article “Zur Energetik der Zellvorgiinge,” delivered in 
1913 as a lecture at the University of Kiel, which he 
had just joined as a Privatdocent. This paper clearly 
shows that his approach was essentially intellectual 
and philosophical. It reveals also the extraordinary 
depth of his knowledge and his remarkable ability to 
integrate a variety of physical, chemical, and bio- 
logical phenomena. 

At the turn of the century there was considerable 
interest in the question of whether the heat evolved 
by the animal body could be accounted for by the 
energy liberated through combustion of foodstuffs. 
Meyerhof was not satisfied with a merely affirmative 
answer to this question; he wanted to know how the 
potential energy of foodstuffs is made available to the 
cell. He recognized that between the initial energy 
input, in the form of foodstuffs, and its final dis- 
sipation as heat a series of energy transformations 
may oceur. These transformations may serve to main- 
tain the living organisms in the living state, which he 
clearly recognized as a dynamic equilibrium. It is easy 
to imagine that these ideas, which became the basis 
of his lifework, would produce a profound impression 
in the whole scientifie world. Jacques Loeb invited him 
to write a somewhat enlarged version of the above- 
mentioned paper for his “Monographs on Experi- 
mental Biology.” It appeared in this country in 1924 
under the title “The Chemical Dynamies of Life 
Processes.” The ideas expressed in this essay are 
so much alive today that it is still highly recommended 
to biology students at Harvard as an introduction to 
the physicochemical approach to the study of life 
processes. 

When Meyerhof approached the problem of the 
conversions of chemical energy in the living cell, he 
chose muscle as the experimental material. This choice 
was prompted by the recognition that musele offered 
an excellent opportunity to correlate chemical trans- 
formations with the production of both heat and 
mechanical work. 

When he started these investigations, the formation 
of lactic acid, demonstrated by Fletcher and Hopkins 
in 1906, was about all that was known of the chemical 
reactions associated with muscular contraction. The 
source of this compound, the way in which its forma- 
tion provides energy, and the manner in which the 
energy is utilized were completely obseure. A. V. Hill's 
measurements of heat production by isolated frog 
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muscle during activity and subsequent recovery had 
demonstrated, not only that the heat evolved was pro- 
portional to the work performed, but also that about 
half the total heat was actually evolved during re- 
covery. Meyerhof demonstrated that muscle glycogen 
is the precursor of the lactic acid formed in the ab- 
sence of oxygen. He further showed that, in the pres- 
ence of oxygen, some of the lactic acid formed during 
the anaerobic contraction was oxidized, but that not 
all the lactic acid underwent this fate. About one fifth 
to one fourth of it was oxidized to carbon dioxide and 
water, and the energy of this oxidation was used to 
reconvert the remaining four fifths or three fourths to 
glycogen. His discovery thus confirmed and extended 
Pasteur’s hypothesis that fermentation (or glycolysis) 
is “la vie sans air” in that, to a certain extent, it sub- 
stitutes for respiration. His observations actually 
proved Pasteur’s assumption that less carbohydrate 
is consumed in the presence of oxygen than in its 
absence. The depression of glycolysis by respiration 
has since been referred to as the Pasteur-Meyerhof 
effect. Meyerhof’s brilliant analysis of the glycogen- 
lactic acid cycle and its relation to respiration ex- 
plained the course of the heat production and, for the 
first time, established the cyclic character of energy 
transformations in the living cell. For this accom- 
plishment Meyerhof received the Nobel prize in physi- 
ology and medicine in 1923 (when he was only 39 
years old), together with his colleague and friend 
A. V. Hill. 

If we look back on this period today, we realize 
that it was just a beginning for Meyerhof. In 1925 
he succeeded in extracting the glycolytic enzyme sys- 
tem (the system of catalysts responsible for the con- 
version of glycogen to lactic acid) from muscle, as 
Buchner and Harden and Young had previously done 
with yeast. This accomplishment proved to be the 
turning point in the elucidation of the entire process 
of glycolysis. He had already recognized the biolog- 
ical importance of the work of Harden and his asso- 
ciates and of Neuberg on yeast fermentation. In a 
series of studies in 1917 and 1918 he discovered the 
ubiquitous presence of Harden’s fermentation coen- 
zyme (cozymase) in animal cells, and in a classical 
paper entitled “Ueber das Girungscoferment im 
Tierkérper” he described this finding and discussed 
the significance of the coenzyme in cell metabolism. 
Here the beginnings of his ever-increasing conviction 
of the fundamental unity and similarity of metabolic 
processes throughout the living world can already be 
seen. 

The clarification of the nature of energy transfor- 
mations in muscle and of the basic mechanisms of 
glycolysis was enormously stimulated by the discovery 
of two phosphorylated compounds in muscle: phos- 
phocreatine (Fiske and SubbaRow, 1926; P. Eggleton 
and G. P. Eggleton, 1926) and adenosine triphos- 
phate, now widely known as ATP, isolated simulta- 
neously a few years later by Lohmann in Meyerhof’s 
laboratory and by Fiske and SubbaRow. One of 
Meyerhof’s most important contributions was the dis- 
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covery of the high-energy content of these compounds, 
which he found by measuring the heat produced when 
they are hydrolyzed with liberation of inorganic phos- 
phate. This discovery revolutionized current concepts 
of muscular contraction and cellular metabolism. 

The enzymatic breakdown of phosphocreatine and 
ATP in muscle was soon recognized to yield energy 
for muscular contraction more directly than does the 
production of lactic acid. For this development a dis- 
covery by Lundsgaard was essential. Lundsgaard 
found that muscles poisoned with iodoacetic acid can 
contract, without producing lactic acid, at the ex- 
pense of phosphocreatine breakdown. Further obser- 
vations in Meyerhof’s laboratory, both on muscle ex- 
tracts and on the intact muscle, demonstrated that the 
breakdown of ATP precedes that of phosphocreatine 
and is the process that serves as the primary source 
of the energy for muscular contraction. The sequence 
of the various chemical events in contracting muscle 
was analyzed by Meyerhof and his associate in a 
most elegant way by employing sensitive physical 
methods (transmission of light, volume, and pH 
changes) that could be correlated with the different 
chemical reactions. These studies culminated in the 
conclusion that both lactic acid production and phos- 
phocreatine breakdown participate indirectly in mus- 
cular contraction by making possible the resynthesis 
of the ATP utilized during muscular activity. These 
investigations are a classical example of the success- 
ful use of physical and chemical methods in the analy- 
sis of cellular function. 

Meyerhof’s conviction that the same fundamental 
mechanisms are used repeatedly in nature persistently 
led him to study the occurrence of important reac- 
tion patterns in various phyla. His interest in com- 
parative biochemistry led to the discovery of phos- 
phoarginine in the muscle of invertebrates, where it 
replaces phosphocreatine and performs the same 
function. 

Although phosphocreatine and phosphoarginine 
were found to participate exclusively in the metabo- 
lism of muscle, ATP is now known to participate 
widely in reactions involving energy transfer in all 
cells: its energy can be converted to mechanical, 
osmotic, and electrical work, as well as into light 
energy, and can be used to promote a number of 
synthetic reactions not only in carbohydrate metabo- 
lism but in nearly all biosynthetic processes. The dis- 
covery of ATP thus was the key that opened the gates 
to the understanding of the conversion mechanisms of 
metabolic energy. The reconstruction in vitro of the 
complicated chain of reactions of glycolysis and aleo- 
holic fermentation, in which ATP plays an essential 
role, is one of the most outstanding achievements of 
modern biochemistry. Meyerhof’s name is inseparably 
associated with this development, along with the 
names of Harden, Young, Robison, Neuberg, Parnas, 
Embden, Warburg, D. M. Needham, and the Coris, 
among others. 

In discussing the mechanism of resynthesis of ATP 
through the oxidation-reduction reaction of glycoly- 
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sis, Meyerhof created the expression “energetic coup- 
ling” between oxidation and phosphorylation. The 
mechanism of the coupling was eventually elucidated 
through the work of Warburg, who demonstrated the 
generation of carboxyl-phosphate in the process of 
oxido-reduction. 

Today this step-by-step development of the inter- 
mediary reactions of the glycolytic cycle stands out 
as one of the greatest of Meyerhof’s accomplishments. 
Starting with the analysis of the chemical changes 
associated with muscular contraction, and going 
deeper and deeper into the analysis of the basic 
mechanisms involved, he eventually obtained the an- 
swer to the question he had raised in his youth when 
he lectured on the dynamics of life processes. He 
showed that metabolic energy passes through a series 
of transformations that make it available for the 
energy-requiring processes of the cell. Many types of 
cells can obtain the necessary energy exclusively 
through glycolysis or fermentation, whereas other 
cells can, in addition, use respiration as a more effi- 
cient source of metabolic energy. As is now known, 
the utilization of metabolic energy through respira- 
tion or through glycolysis oceurs in essentially simi- 
lar ways. Thus the analysis of the glycolytic cycle 
was the clue to the understanding of the fundamental 
mechanisms of energy generation in all living cells. 

In the midst of his most active and creative period, 
political events forced Meyerhof to leave Germany 
in 1938. During the preceding 20 years his labora- 
tory facilities had constantly improved. In Kiel, where 
he had been Professor Extraordinarius since 1918, he 
established a warm and close relationship with Rudolf 
Héber, one of the most prominent general physiolo- 
gists in Germany. This association was certainly fruit- 
ful for Meyerhof’s scientific development. His facili- 
ties at Kiel were rather limited, however. In 1924 he 
moved to the Kaiser-Wilhelm Institut fiir Biologie in 
Berlin-Dahlem, where he became head of a division. 

Dahlem was at that time one of the greatest scien- 
tific centers in the world. A group of extraordinary 
men was gathered there in the various Kaiser-Wilhelm 
Institutes. Meyerhof found his old friend Otto War- 
burg in the Biology Institute. Carl Neuberg was at 
the Institute of Biochemistry. Among other names of 
world renown may be mentioned Fritz Haber and his 
associates Ladenburg, Polanyi, and Freundlich, at the 
Institute of Physical Chemistry; and Otto Hahn at 
the Institute of Chemistry. In many of the seminars 
held at Haber’s institute one could frequently find 
several Nobel prize winners joining in discussion. 
Dahiem’s stimulating atmosphere and the close con- 
tact with these outstanding personalities had a pro- 
found influence on Otto Meyerhof. 

The facilities that Meyerhof had at Dahlem were 
not yet adequate for the wide scope of his interests. 
Therefore, in 1929, when he had the opportunity to 
join a new institute that he himself could design and 
plan with all the necessary facilities, he accepted an 
offer to go to Heidelberg. The Heidelberg Institute 
was one of the finest of its kind and was ideally suited 
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for his varied research activities. Here he again came 
in contact with his old teacher Krehl, who was di- 
rector of the Department of Medicine, as well as the 
administrative head of the institute. 

It is not difficult to realize how hard it must have 
been for Meyerhof to leave his wonderful institute 
and his staff of excellent and devoted collaborators. 
He went first to Paris, where he was warmly wel- 
comed and well received. Through the combined efforts 
of the late Jean Perrin, René Wurmser, and Henri 
Laugier, he was appointed director of research at the 
Institut de Biologie Physico-Chimique. With his un- 
tiring energy he immediately started to build up his 
laboratory under rather difficult conditions. Never- 
theless, his productivity continued, as several impor- 
tant papers on the oxidation-reduction phase of gly- 
colysis and the properties of the triose phosphates, as 
well as the demonstration that phosphorylation is 
necessary for the biological breakdown of earbohy- 
drate in all cells, bear witness. As he expressed it 
later in a review article, nonphosphorylating glyeoly- 
sis is nonexistent except in the imagination of a few 
people. 

When the Nazis invaded France, he and his wife, 
Hedwig, had to flee under most difficult and trying 
circumstances. They took refuge in the south of 
France and eventually, with the help of American 
friends, the Rockefeller Foundation, and the active 
interest and efforts of A. N. Richards and D. W. 
Wilson, they managed to reach the United States 
at the end of 1940. Meyerhof was appointed research 
professor of physiological chemistry at the School of 
Medicine of the University of Pennsylvania, a posi- 
tion he held until his death. 

Hardship and suffering, of which the Meyerhofs 
had no small share, failed to undermine his spirit. 
The laboratory at Philadelphia was not a large one, 
but he continued to work actively and productively, 
as shown by the number and importance of his pub- 
lications during the past few years. More than 50 
papers appeared during this period, bringing the 
total of his publications to about 400. This amazing 
productivity is all the more remarkable if one con- 
siders that his health was undermined by a severe 
heart attack suffered in 1944 at Woods Hole, where 
he spent most of his summers following his arrival 
in this country. Through the devoted care of his 
wife he was able to surmount his difficulties and to 
continue his activities with undiminished energy, until 
a second heart attack led to his death, which came 
suddenly and without suffering in the midst of ere- 
ative work and the preparation of various projects 
for the future. 

During the past few years Meyerhof had discovered 
the mechanism by which hexose disphosphate accu- 
mulates during the fermentation of glucose by yeast 
extracts (Harden-Young reaction). He demonstrated 
that this was due to the absence of the enzyme adeno- 
sine triphosphatase (ATP-ase), which dephosphory- 
lates ATP. On addition of ATP-ase the yeast extracts 
fermented glucose to aleohol and carbon dioxide in 
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the same way as living cells. Incidentally, he also 
succeeded in partially separating muscle ATP-ase 
from myosin and obtained the enzyme in soluble 
form. Concentrating his interest on observations made 
by Axelrod and his collaborators, he demonstrated 
that a transphosphorylation from substances such as 
glucose-1-phosphate, phosphocreatine, or acetyl phos- 
phate, to acceptors such as glycerol or sugars, is 
catalyzed by phosphatases in the absence of ATP. 
Such transphosphorylation seem to go preferably 
from higher to lower energy phosphates. His meas- 
urements of the equilibrium constants of the hydroly- 
sis and synthesis of phosphate esters and of the con- 
version of phosphopyruvate and ADP to pyruvate 
and ATP permitted an accurate calculation of the 
energy contained in some of these compounds. Quite 
recently, still intensely interested in the energy con- 
tent of key metabolic intermediates—so important for 
an understanding of the mechanisms underlying the 
biological utilization of metabolic energy—he meas- 
ured the heat produced on hydrolysis of various com- 
pounds, thus rechecking on some of his old measure- 
ments and adding new important data to our knowl- 
edge in this field. 

The impact of Meyerhof’s personality and of his 
work is perhaps best illustrated by the great number 
of scientists who received inspiration and training in 
his laboratory. His pupils came from all parts of the 
world; many of them have not only developed his 
ideas further, but have opened up new fields of in- 
vestigation and created, in their turn, schools which 
have been referred to as the “second Meyerhof gen- 
eration.” An impressive demonstration of his influ- 
ence was the tribute paid to him by his pupils and 
friends on his sixty-fifth birthday. He was given a 
book entitled Metabolism and Function, comprising 
papers by many of this generation’s most brilliant 
scientists in physiology and biochemistry. This was 
an expression not only of admiration and respect, but 
also of the ties of affection by which his pupils and 
colleagues felt bound to one in whom they saw an 
understanding and devoted friend. Many honors were 
bestowed upon him by his colleagues and by scientific 
societies, such as the National Academy of Sciences 
(U. S.), the Royal Society of London, the Harvey 
Society, and many others. 

At a symposium on phosphorus metabolism held at 
Johns Hopkins University in June 1951, which, as 
Bentley Glass pointed out, dealt with virtually every 
aspect of the chemistry of life, Meyerhof made a 
masterly introduction, which he closed with the fol- 
lowing words: “Just as the role of iron in biological 
reactions is now made completely understandable by 
the work of Otto Warburg as being necessary for 
the catalysis of oxygen transfer, so the role of phos- 
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phate compounds in the organisms is made under- 
standable by their importance for energy transfer.” 
It may be added that the work of Otto Meyerhof 
made this understanding possible. 

Meyerhof was one of the greatest thinkers among 
the biologists of our time. He repeatedly raised the 
question of the philosophical basis and background 
of physiology and the relation of life phenomena to 
physics and chemistry. He staunchly supported the 
view that the laws of physies and chemistry must be 
applicable to the forces acting in the living organism. 
He was convinced that many of the manifestations 
of life will eventually become understandable in 
physicochemical terms, and he fought vigorously 
against vitalistic and neovitalistic views. It is in this 
light that one must consider Meyerhof’s views on 
Goethe’s scientific writings, especially his theory of 
colors. In a critical essay presented at the Goethe 
bicentennial celebration of the Rudolf Virchow So- 
ciety in New York a few years ago, Meyerhof ac- 
cepted Goethe’s contributions in the descriptive field; 
but when Goethe contradicted the views of Newton, 
he came in conflict with the laws of physies because 
his method of approach was not adequate. As Meyer- 
hof emphasized, however, the scientific analysis of 
nature was not Goethe’s real goal. It was the search 
for the deeper meaning of creation—“die Ahnung 
des Ewigen im Endlichen,” to use the words of Fries. 
In Meyerhof’s basic philosophical attitude, physies 
and chemistry are only one aspect of the world in 
which we live. Deeply influenced by the transcendental 
idealism of Kant and Fries, he was constantly aware 
of other aspects belonging to a category that cannot 
be analyzed by physicochemical methods. He felt that, 
in the last analysis, the whole of scientific truth be- 
comes relative to other values which refer no longer 
to things that may be recognized by our senses, but 
to what is beyond those things—the meaning of the 
world. 

Meyerhof had a genuine enthusiasm for art, poetry, 
and literature and a deep interest in archaeology and 
history. His knowledge in these fields surprised even 
highly specialized experts. Very few people know 
that he liked to write poetry. His poems, which are 
of great intellectual depth and exquisite beauty, re- 
flect a keenly sensitive spirit. His philosophical back- 
ground, the tremendous range of his knowledge, the 
remarkable gift of integrating a great variety of 
phenomena, the originality of his ideas, and the ele- 
gance of his methods—all these factors contributed 
to making his work outstanding and may account for 
the extraordinarily wide scope of his achievements. 
The combination of a great scientist and a great man 
made him a real leader and one of the most distin- 
guished representatives of modern science. 
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News and Notes 


Meeting in Memory of Otto Meyerhof 


A MEETING in memory of Otto Meyerhof was held 
in the auditorium of the University Museum, Uni- 
versity of Pennsylvania, on December 6. D. Wright 
Wilson, professor of physiological chemistry and 
head of the department with which Dr. Meyerhof was 
associated, was the chairman of the meeting. Dr. 
Wilson described how Meyerhof’s constant enthusiasm 
for scientific research had inspired the whole depart- 
ment and the medical students. 

A. Newton Richards who, as vice president for 
medical affairs, was responsible for bringing Meyer- 
hof to the University of Pennsylvania in 1940, de- 
seribed the dramatic events that preceded his escape 
from Europe. Dr. Richards recalled that the rescue 
from Nazi-oceupied France became possible through 
the combined efforts of the Rockefeller Foundation, 
university authorities, and the Emergency Rescue 
Committee of the Unitarian Service Committee. He 
gave a succinct but vivid description of the trials 
through which Meyerhof and his family passed dur- 
ing that period and of the serenity of mind that 
never forsook him. j 

Samuel Gurin, of the Department of Physiological 
Chemistry, speaking on behalf of the department 
members, emphasized Meyerhof’s unremitting work 
in the laboratory every day and his active concern 
with each experiment. As Dr. Gurin put it: “There 
are many standards by which one can estimate great- 
ness, and Otto Meyerhof measured up to all of them.” 

As representatives of Meyerhof’s pupils, his friends 
and former associates, Severo Ochoa, of New York 
University, and David Nachmansohn, of Columbia 
University, gave addresses. Dr. Ochoa outlined the 
multiform aspects of Meyerhof’s brilliant personality, 
and Dr. Nachmansohn discussed some of Meyerhof’s 
philosophical views and activities. Fritz Lipmann, of 
Harvard University, another former associate, who 
was unable to attend, sent a letter describing the 
strong influence Meyerhof exerted on his pupils. 

Among the many letters and telegrams were mes- 
sages from Otto Warburg, of Berlin, with whom 
Meyerhof had been closely associated for 40 years; 
A. V. Hill, of London, one of his closest friends and 
scientific associates, with whom he shared the Nobel 
prize in 1923; and H. O. L. Fischer, of Berkeley, 
California, who was a friend of long standing. Mes- 
sages from prominent pupils included those from A. 
von Muralt, Bern; P. Ohlmeyer and H. H. Weber, 
Tiibingen; E. Lundsgaard, Copenhagen; and H. 
Blaschko, Oxford. There were messages also from his 
French colleagues C. Fromageot and R. Wurmser, the 
latter representing the institute where Meyerhof 
worked in 1938 and 1939. His interest in anthro- 
pology was emphasized in an appreciative letter from 
S. N. Kramer, curator at the University Museum. 

The meeting closed with an address by Carl F. 
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Cori, professor of biological chemistry, of Washing- 
ton University, who outlined Meyerhof’s scientific 
personality and achievements which, in Dr. Cori’s 
words, represent “most of the progress of biochemis- 
try in the last 30 years.” Dr. Cori pointed out Meyer- 
hof’s universality, which made him outstanding as a 
scientific leader. A message from Gerty T. Cori, who 
was unable to attend, was read by Dr. Cori. 

D. Wricnt WILSON 
Department of Physiological Chemistry 
School of Medicine, University of Pennsylvania 


Scientists in the News 


Ervin G. Bailey and Linton E. Grinter have been 
added to the Committee on Equipment and Supplies 
of the Department of Defense Research and Develop- 
ment Board. Mr. Bailey, vice president of Babeock 
& Wilcox Co., became associated with the committee 
as chairman of its Panel on Mechanical Equipment 
in 1949. Dr. Grinter, research professor of civil engi- 
neering and mechanics at Illinois Institute of Tech- 
nology, has served the committee since 1949 as chair- 
man of the Panel on Heavy Equipment and Engineer- 
ing Construction. 


Foster S. Brown has been named president of the 
State University Teachers College at Oswego, N. Y. 
Dr. Brown is dean of the State University Teachers 
College at Cortland. He will take office on July 1, 
succeeding Harvey M. Rice, who last year was named 
president of Teachers College at Buffalo. Thomas R. 
Miller, who has been acting president at Oswego 
since Dee. 1, will remain as dean. Edward E. Redcay, 
dean of the Teachers College at Plattsburg, has been 
appointed acting president of the college, succeeding 
Charles Ward, who died on Feb. 27. 


Gordon H. Chambers has been elected president of 
the Foote Mineral Company to succeed H. C. Meyer, 
who has been made chairman of the board. Mr. Cham- 
bers joined the company in 1928 and has been execu- 
tive vice president since early in 1951. 


Robert R. Commons, assistant clinical professor 
of medicine at University of Southern California 
Medical School, has been elected chairman of the 
Western Section of the American Federation of 
Clinical Research. 


N. A. Dobrovolskaja-Zavadskaja, professor of bio- 
logical sciences at the Institute of Radium, Paris, 
specialist in radiobiological, cancer, and experimental 
medicine, is planning a trip to the U. S. this fall. 
I. Rozhin, Detroit Institute of Cancer Research, and 
M. P. Melnik, Harper Hospital, Detroit, are arrang- 
ing her schedule of lectures and conferences. 


Eugene A. Gillis has been appointed chief of the 
Health Division of the Technical Cooperation Mis- 
sion to Beirut. Dr. Gillis, who was chief of the U. 8. 
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Public Health Service’s Division of Commissioned 
Officers, will be in charge of the health program of 
the TCA Mission working in cooperation with the 
Ministry of Health of Lebanon. 


Elizabeth Graddy has been named home economics 
leader of the Extension Service of Rutgers Univer- 
sity. She had been a home economies demonstration 
agent in New York and New Jersey. An assistant 
state leader of home agent work in New York, she 
was associated with Cornell University. 


Donald R. Griffin, associate professor of zoology 
at Cornell University, has discussed “Sensory Phy- 
siology and the Orientation of Animals” as a Sigma 
Xi national lecturer at 15 Sigma Xi chapters and 
clubs, and two Resa branches in Maryland, Delaware, 
the District of Columbia, Virginia, West Virginia, 
Kentucky, Ohio, Indiana, and Pennsylvania. 


E. E. Jones, instructor of microanatomy at the 
Medical College of Virginia, has been appointed head 
of the Microscope Slide Department of Ward’s 
Natural Science Establishment, which is celebrating 
its 90th anniversary this year. 


Waldo E. Lessenger, dean of the College of Educa- 
tion of Wayne University, retired as president of 
the American Association of Colleges for Teacher 
Education at the recent annual meeting of the organ- 
ization in Chicago. The new president is Robert E. 
McConnell, of Central Washington College of Edu- 
cation, Ellensburg. 


Ralph Linton, Frank H. H. Roberts, Jr., and Carle- 
ton S. Coon were recipients of Viking Fund Medals 
and Awards for 1951, presented at the sixth annual 
Award Dinner of the Wenner-Gren Foundation for 
Anthropological Research. Ralph Linton, of Yale Uni- 
versity, received the Viking Fund Medal in General 
Anthropology as chosen by the American Anthropo- 
logical Association; Frank H. H. Roberts, Jr., of the 
Smithsonian Institution, the Viking Fund Medal in 
Archeology as chosen by the Society for American 
Archaeology; and Carleton 8. Coon, of the Univer- 
sity of Pennsylvania, the Viking Fund Medal in 
Physical Anthropology as chosen by the American 
Association of Physical Anthropologists. 


Directors of the Consolidated Vultee Aircraft 
Corporation have elected Joseph T. McNarney as 
president. He succeeds LaMotte T. Cohu, who be- 
comes vice chairman of the board. General MeNarney 
succeeded General of the Army Dwight D. Eisenhower 
in 1945 as commanding general of the United States 
forces in the European theatre. At the time of his 
retirement on Jan. 31 he was chief of the Department 
of Defense Management Committee. 


Bruno Minz, maitre de recherches at the Labora- 
tory of General Physiology at the Sorbonne, is spend- 
ing six months as visiting research professor of 
pharmacology at the University of Illinois College 
of Medicine in Chicago. 
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Harry H. Power, University of Texas petroleum 
engineering professor, as new chairman of the Ameri- 
can Institute of Mining and Metallurgical Engineers’ 
Mineral Industries Education Division, will direct 
the division’s attention to the problem of meeting 
the unprecedented demand for mineral industries 
engineers and to the better utilization of the nation’s 
mineral supplies. The division’s work covers train- 
ing and research in petroleum, mining, geological, 
ceramic, geophysical, and metallurgical engineering. 

Anthony J. J. Rourke, of San Francisco, has been 
chosen executive director of the Hospital Council of 
Greater New York, succeeding John B. Pastore, who 
died on August 18. Dr. Rourke, who is this year’s 
president of the American Hospital Association, has 
been for many years physician superintendent of 
Stanford University Hospitals, director of Stanford 
University Out-Patient Clinics, professor of hospital 
administration at Stanford University School of Medi- 
cine, and lecturer in the School of Public Health at 
the University of California. 

Raymond Siever, associate geologist in the Coal 
Division of the Illinois State Geological Survey, is 
the winner of the 1952 President’s Award of the 
American Association of Petroleum Geologists, made 
annually to the author, under 35 years of age, of the 
“most significant original contribution to petroleum 
geology” published in the Bulletin of the Association 
during the previous year. Selected by a national medal 
award committee headed by former AAPG president 
Carroll E. Dobbin, U. 8. Geological Survey, Denver, 
the winning paper is entitled “The Mississippian- 
Pennsylvanian Unconformity in Illinois.” Presentation 
of the award was made at the annual meeting of 
AAPG at Los Angeles. 


Albert F. Smith has been appointed director of the 
Carothers Research Laboratory of the Textile Fibers 
Department of the Du Pont Company. Charles H. 
Arrington, Jr., has been named to succeed Dr. Smith 
as a research supervisor in the Chemical Department. 
Dr. Smith has been with Du Pont since 1936, when he 
joined the company as a chemist. 


Joseph T. Wearn, medical dean at Western Reserve, 
as chairman of the newly formed committee on blood 
and related problems in the National Research Coun- 
cil’s Medical Sciences Division, will be assisted by 
John M. Buchanan, Philadelphia; John T. Edsall, 
Boston; Rollin D. Hotchkiss, New York; Carl V. 
Moore, St. Louis; and Lawrence E. Young, Rochester. 
There are subcommittees on sterilization of blood 
and plasma, clinical investigation, and etiology and 
pathology. Chairmen, respectively, are William S. 
Tillett, New York; Maurice J. Hickey, New York, and 
J. L. T. Appleton, Philadelphia. 


Myron E. Wegman, head of the Department of 
Pediatrics at the Louisiana State University School 
of Medicine, in New Orleans, has been appointed to 
the staff of the Pan American Sanitary Bureau, 
WHO Regional Office. Dr. Wegmann will take charge 
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of the bureau’s newly created Division of Education, 
Training and Technical Services, a position he will 
assume June 1, at the end of the academic year. 


Education 


Cornell University will hold a summer laboratory 
course in Techniques and Applications of the Elec- 
tron Microscope in the Department of Engineering 
Physics. James Hillier, of RCA, and C. E. Hall, 
of MIT, will be guest lecturers. Benjamin M. Siegel 
will direct the course, and all inquiries should be ad- 
dressed to him at Rockefeller Hall, Ithaca, N. Y. 


The summer session of the University of Havana 
will extend from July 7 to Aug. 16 and is designed 
especially for North American teachers and students. 
Most courses are in Spanish and are open to anyone 
over 17 who has a high school diploma or its equiv- 
alent, with the exception of those who enroll only 
in language courses or without eredit. Full informa- 
tion may be obtained from the secretary of the sum- 
mer school. 


Among the special summer programs offered by 
Massachusetts Institute of Technology are: Infrared 
Spectroscopy (June 16-27), Richard C. Lord and 
Foil A. Miller; Elastie High Polymers in Science and 
Industry (June 16—July 5), Ernst A. Hauser; Instru- 
mental Analysis (Aug. 18-22 and Aug. 25-29), David 
N. Hume and Lockhard B. Rogers. Application forms 
and further information may be obtained from Ernest 
H. Huntress, director of the Summer Session. 


Financed by a grant from the Ford Foundation, 
the University of Michigan is investigating participa- 
tion in community affairs, including political activi- 
ties, in the Detroit metropolitan area. Ronald Freed- 
man, of the Department of Sociology and the Survey 
Research Center, who is in charge of the survey, plans 
to make an annual study of the same area, with the 
major objectives of making available social science 
data of value to the community, and providing a 
basic research facility for the Michigan faculty and 
an agency for training graduate students. 


Polytechnic Institute of Brooklyn will hold its an- 
nual series of summer laboratory courses beginning 
June 2 and extending to Aug. 1. X-ray diffraction, 
molecular weight and shape of macromolecules in 
solution, and polymerization and copolymerization 
techniques will be among the topies covered. Full 
information will be supplied by I. Fankuchen, head 
of the Division of Applied Physies. 


The Medical Branch of the University of Texas is 
planning to coordinate all teaching in clinical labora- 
tory and radiation technology, physical occupational 
therapy, medical record librarianship, social service, 
and hospital administration. These auxiliary medical 
service curricula will be made available at the be- 
ginning of the fall semester. The Medical Branch has 
recently received a grant from the family of H. H. 
Weinert, a former regent, to support cardiovascular 
research under the direction of George Herrmann. 
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Grants and Fellowships 


The Bobst Awards, established by the Bobst Phar- 
macal Co., Ine., to encourage and stimulate more 
international research on the problems of aging, will 
be presented annually for the three best papers sub- 
mitted by members of the International Association 
of Gerontology or their associates. The first two 
awards went to Albert I. Lansing, of Washington 
University School of Medicine, and J. A. Huet, 
H6pital de Nanterre, Paris, for papers presented at 
the second International Gerontological Congress. 


The Joseph P. Kennedy, Jr. Foundation has donated 
$1,250,000 toward the completion of a new home and 
school for mentally retarded boys in Cook County, 
Ill. Loeal citizens will be asked to meet the remaining 
cost of the $4,000,000 institution, which will be open to 
all children regardless of race, religion, or ability to 
pay. 


The Muscular Dystrophy Associations of America 
have added three new research grants to the six created 
within the past year. W. F. H. M. Mommaerts, of 
Duke; Edmund L. Hove, of Alabama Polytechnic; 
and Theodore Winnick and Harry M. Hines, of the 
University of Iowa, are the researchers whose work 
will be supported. 


The National Science Foundation has awarded 
$9500 to Kansas State College for a study of the 
behavior patterns of certain solitary hymenoptera. 
The three-year study will be conducted by Howard 
E. Evans, authority on spider wasps. 


The National Tuberculosis Association has estab- 
lished the Will Ross Medal, to be awarded annually 
in memory of the former president of the association, 
for “outstanding and distinguished contribution to 
the tuberculosis control movement in some field other 
than that of medical science.” The first award will be 
made at the annual meeting in Boston May 26. 


Because of its interest in marine ecology, especially 
as it applies to the conservation of marine resources, 
the New York Zoological Society, on the recommenda- 
tion of the Conservation Foundation, has made a 
grant for 1952 of $4000 to the Marine Biological 
Laboratory at Woods Hole to establish a new depart- 
ment of Marine Ecology. The course this year is 
limited to 12 advanced or graduate students, and 
will begin on July 31 and continue to Sept. 6. Bost- 
wick H. Ketchum, Woods Hole Oceanographic In- 
stitution, will be in charge of the course, and W. C. 
Allee and Alfred C. Redfield will be consultants. 


Assets in the Van Maanen Fund, Inc., founded by 
Adriaan van Maanen, Mount Wilson astronomer, have 
been presented to the California Institute of Tech- 
nology. Interest on the principal, amounting to 
approximately $15,000, will be used to support a 
graduate fellowship in astronomy in alternate years, 
thus serving as a permanent memorial to Dr. van 
Maanen. 
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In the Laboratories 


Los Alamos Scientific Laboratory has added the fol- 
lowing scientists to its staff: Robert B. Day and Rol- 
land A. Missman, Jr., physicists; Francis B. Harrison, 
mechanical engineer and physicist; Fred J. Lieder- 
bach, Jr., and Frank E. Pretzel, mechanical engi- 
neers; and Kent L. Newlin and Theodore T. Shull, 
chemists. 


Magnex Corp., 90-28 Van Wyck Expressway, 
Jamaica, N. Y., has been formed to produce trans- 
formers, nuclear instruments, relay mechanisms, and 
other electronic equipment. Controlling interest is 
held by Nathan Straus-Duparquet, Inc., and Magnex 
will also be the production affiliate of Patterson, Moos 
& Company, New York research and development 
firm, which is moving to the Jamaica location. 


The Board of Directors of the Glenn L. Martin 
Company has elected George M. Bunker president, 
general manager, and a director, succeeding C. C. 
Pearson. Most recently, Mr. Bunker was president 
and general manager of Trailmobile, Inc. J. B. Whar- 
ton, Jr., was elected vice president-finance to succeed 
Richard L. Johnson. 


Robert Newell DuPuis has joined Philip Morris & 
Co., Ltd., Inc., as director of research and develop- 
ment, a recently established post. He has been with 
8. C. Johnson & Son, Ine., as manager of research 
and development. 


Philips Laboratories has bought Richmond Hill, the 
former 44-room mansion and 13-acre estate it has 
occupied as a research laboratory since 1944. Improve- 
ments in the buildings will make them more suitable 
for research and development purposes. 


J. T. Sheehy, former manager of the Fernandina 
and the Grays Harbor divisions of Rayonier, Inc., 
has been elected vice president. A. N. Parett, for- 
merly in charge of chemical research activities, will 
become vice president in charge of reszarch and 
development. 


Meetings and Elections 


At its annual meeting in December the American 
Mathematical Society chose G. T. Whyburn, of the 
University of Virginia, as president-elect. He will 
become president next Jan. 1. Richard Brauer, of the 
University of Michigan, and Deane Montgomery, of 
the Institute for Advanced Study, were elected vice 
presidents, and Einar Hille, of Yale, and P. A. Smith, 
of Columbia, were elected trustees. 


The Pennsylvania Academy of Science will hold its 
28th annual meeting at Dickinson College, Carlisle, 
Apr. 10-12. Sections for contributed papers in bi- 
ology, chemistry, physics, and geology, and botany 
and geology field trips, have been arranged. There 
will also be a general session at which invited papers 
by scientists in industry will be presented. 
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A Symposium on Cortisone and Compound F—Local 
Tissue Actions and Possible Mechanisms will be held at 
the College of Medicine of the University of Cincin- 
nati May 1. Eighteen scientists, mainly from Eastern 
and Midwestern universities and laboratories, will 
participate. There will be no fee for the conference, 
but attendance is limited. Stanley Dorst is dean of 
the College of Medicine. 


West Virginia Academy of Science will hold its 
27th annual meeting at West Virginia Wesleyan Col- 
lege, Buckhannon, May 2-3. Gustav A. Swanson, head 
of the Department of Conservation, Cornell Univer- 
city, will speak on the evening of May 2 on “Trends 
in Wildlife Conservation.” 


Miscellaneous 


The American Society of Naturalists has named the 
following members to the Editorial Board of the 
American Naturalist : Marston Bates, Th. Dobzhansky, 
C. L. Hubbs, and David D. Keck. They will serve with 
the following previously designated members: G. E. 
Hutchinson, Thomas Park, G. L. Stebbins, Jr., Con- 
way Zirkle, and L. C. Dunn (managing editor). 


The Viral and Rickettsial Registry of the American 
Type Culture Collection has been augmented by the 
addition of six new strains since the original list was 
published in 1950. They are as follows: “Influenza C” 
virus; High Point, Ohio-1, Connecticut-5, and Nancy 
strains of Coxsackie virus; and the Karp strain of 
the Rickettsia of scrub typhus (R. tsutsugamushi). 
A preparation of the virus of herpes simplex, which 
was listed but not available when the registry was 
established, is now on hand, Requests for specimens 
of these and other agents in the registry should be 
addressed to 2029 M St., N.W., Washington 6, D. C. 
They must be authorized by the head of the depart- 
ment in which the request originates. A descriptive 
list of the 53 virus and Rickettsial strains now avail- 
able may be had for the asking. A meeting of the 
committee of contributors and advisers to the registry 
will be held Apr. 30, in connection with the convention 
of the Society of American Bacteriologists at Boston, 
to plan further operations. 


A reduction of 77 per cent in the 1953 appropria- 
tion for the National Science Foundation, from 
$15,000,000 to $3,500,000, has been recommended by 
the Committee on Appropriations of the House of 
Representatives. The amount recommended for the 
full fiseal year is the same as that appropriated to the 
foundation last November for the balance of fiscal 
1952. In its report on the foundation the House Com- 
mittee said that it 


. is aware of the importance of this activity and the 
program which it sponsors and it is reluctant to retard 
development of it. However, it is a new activity which is 
unlikely to provide assistance to the country in the im- 
mediate emergency. The committee feels, therefore, that 
expansion to the full amount of the authorization ($15,- 
000,000) should be deferred until the financial condition 
of the Treasury has improved. 
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Technical Papers 


Gastric Mast Cell Diapedesis* 
in the Albino Rat? 


Perihan Cambel, Cecilia E. Conroy, 
and James T. Sgouris 


The Cancer Research Laboratory, 
University of Florida, Gainesville 


Mast cells have been observed by us in the stomach 
wall and in the gastric secretion of the albino rat. 
Twenty-two young adult rats (11 females, 11 males) 
of the Sprague-Dawley-Holtzman strain were killed 
by neckstroke, after having been fasted for 36 hr. 
The stomachs were opened by cutting along the larger 
curvature. After gently removing food traces, two 
smears each were taken from the gastric secretion 
covering the glandular mucosa. One was stained with 
Wright’s stain, the other with a 1% aqueous solution 
of methylene blue, which is known to stain mast cells 
metachromatically in fresh, unfixed tissues (1). 

The stomachs of the rats were cut according to 
our standard procedure (2), fixed in 80% ethanol, 
and embedded in vacuo. Paraffin sections were stained 
with hematoxylin and eosin, and with 0.5% aqueous 
solution of toluidine blue 0. 


The following results were obtained with all ani- 
mals. Microscopically, the smears of the gastrie juice 
showed a strikingly rich bacterial flora. Columnar 
cells, polymorphonuclear leucocytes, and sheets of 
squamous cells were seen in varying numbers. The 
amount of mucus also varied. Large mast cells with 
distinctly metachromatic granules were seen (Fig. 1), 
varying from 0 to 4/microscopie field, with cellular 
material. In the cellular debris, free nuclei and dis- 
integrating mast cells showing pseudopods, vacuola- 
tion, and various degrees of disintegration were ob- 
served. 

Metachromatie mast cells were observed in the 
submucosa of the forestomach and of the glandular 
stomach in all zones (2). They also could be seen lying 
in the muscle layer and in the subserosa. Their nuclei 
were usually masked by their granules. Vacuolation 
of mast cells in varying degrees was noted. 

Except for the presence of mast cells in it, the 
cytological picture of the gastric secretion was similar 
to that deseribed by Hollander et al. (3). The pres- 
ence of leucocytes in the juice supported the observa- 
tions of Tomenius (4) on gastric leucopedesis. No re- 
cording of the presence of mast cells in the gastric 
juice was encountered in the literature (1, 3-5). No 
mast cells were found in the stomach wall or in the 


Fic. 1. Mast cells in gastric smear stained with methylene blue. A: Mast cell with distinctly metachromatic granules 
around the nucleus and hazy granules in the peripheral, hazy pseudopods. One of these at the upper pole of the cytoplasm 
seems to be englobing a cell. B: Disintegrating mast cell. L: Leucocyte. x 500. 


2 Diapedesis (from the Greek dia, ‘through’; and pedesis, 
‘a leaping’) has been used to describe the passage of blood 
cells through the unruptured vessel walls into the tissues. 
Tomenius and previous authors employ “leucopedesis” and 
“leucocytic diapedesis” to describe the passage of leucocytes 
through the stomach wall. We felt justified, therefore, in 
using the expression gastric mast cell diapedesis in referring 
to mast cell migration through the stomach wall. 

2This investigation was supported by Cancer Research 
Grant C-97° from the National Cancer Institute of the Na- 
tional Institutes of Health, U. 8S. Public Health Service. 
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gastric secretion of 3 rhesus monkeys and 10 guinea 
pigs (6). 

Because the ameboid movement of mast cells (7,8) 
and gastric leucopedesis (4) have been established, 
the conclusion can be drawn from our findings that 
gastric mast eell diapedesis occurs in the albino rat. 
During and at the end of this migration, the mast 
cells shed a part or all of their metachromatic granu- 
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lar substance into the tissues or the gastric juice, as 
evidenced by the extracellular granules and cyto- 
plasmic vacuolation previously described. This sup- 
ports the point of view of Paff and Bloom (8) con- 
cerning the secretory life cycle of the mast cell. 
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A New Brain Slicing Technique for 
Tissue Respiration Studies 


Joseph G. Graca and William N. Makaroff 


Department of Pharmacology, 
University of Minnesota, Minneapolis 


The problem of preparing brain slices for respira- 
tion studies quickly and accurately, with a minimum 
of damage to the tissues, has never been adequately 
solved. Brain tissue lacks firm consistency and homo- 
geneity and is therefore subject to more maceration 
and damage when using free-hand methods of cutting 
than are some of the other tissues of the body. This 
problem is magnified in the small animal, such as 
the mouse or the rat, where the organ is not only 
gelatinous but is also small. Under these conditions 
Umbreit (1) has recognized that “the free hand 
method of slicing even by experts leaves much to be 
desired.” In the course of work requiring serial sec- 


Fic. 1. Microtome with a partially cut embedded brain: A, 
blade frame; B, handle; C, head; D, cylinder cap; Z, syr- 
inge ; F, mounting block ; G, brass frame; H, split block ; J, 
drive shaft ; J, helical gear ; K, rubber drive belt. 
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tions of mouse brain tissue for respiration studies 
using the conventional Warburg respirometer, the 
senior writer has developed a new technique, rapid 
and consistent in results, which does not require any 
prolonged training in manipulation. Further, there 
is minimal damage to the cut surfaces of the tissue, 
since no pressure is exerted in cutting, and the tissue 
is not subjected to the wiping action of a wide blade. 
In general, the procedure consists of embedding the 
brain in agar and eutting it with a thin, flat nichrome 
wire knife, mounted on a microtome developed for 
this technique." 

The microtome (Fig. 1) is mounted on a steel 
cylinder frame 25.5 em high having a diameter of 
19 em, which is permanently fixed to a flat, wide base 
for stability. A shaft 12 mm thick, fixed to the head 
holding the blade frame and handle, passes through 
the cylinder cap and ends in a centered well in the 
bottom plate. The blade rotates on a horizontal fixed 
plane passing through the embedded tissue, which 
moves upward a constant distance with each sweep 
of the knife. The tissue is held in a 10-ce syringe 
barrel cut off about 2 em from the tip. The mechan- 
ism actuating the plunger of the syringe is a helical 
gear, connected to the center shaft by a rubber belt, 
which raises the tissue as the knife is rotated. The 
instrument described is fixed to cut the tissue 400 pu 
thick,? but any thickness of tissue may be cut» by 
altering the diameter of the drive shaft or helical 
gear. This may be done with pulleys of various sizes 
or with a cone-type drive shaft. The syringe barrel 
holder is a 5x9 em block of bakelite permanently 
attached to the cylinder wall and cut vertically in the 
center to accommodate the syringe barrel snugly when 
attached to the block with two rubber bands. A groove 
is cut into the block to accommodate the rim of the 
barrel. This prevents vertical displacement of the 
syringe and allows the knife to pass just over the 
surface of the barrel. The plunger rests on a brass 
frame riding on each side of the helical gear fixed at 
the top and bottom to the cylinder frame. A split 
block, forming the bottom of the brass frame, is 
grooved to fit the gear and rides upward as the gear 
is rotated. The plunger may be adjusted as may be 
required for the tissue, or to return the frame to the 
bottom after cutting, by opening the screw lock on 
the frame block, causing the two parts to spring 
apart slightly and drop. After setting it to the proper 
depth it may again be tightened. 

The U-shaped blade frame (5x8 em) is patterned 
after a jeweler’s saw. Flat jaws for holding the 
blade are tightened by thumbscrews, and tension may 
be exerted on the blade by adjusting the screw pass- 
ing through the outer part of the frame. The knife 
blade itself is made from a 0.005” x 0.030” nichrome 
heating element wire sharpened on the leading edge 
with a small stone and Turkish emery. It is not nee- 

1The authors wish to acknowledge the capable technical 
assistance of William Marshall in the construction of the 
microtome.. 


*The measurements were made on the fixed preparations 
with an eyepiece micrometer. 
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essary to have as keen an edge as is required for 
paraffin sectioning. The photomicrograph (Fig. 2) 
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Fic, 2. Formalin-fixed block of sliced brain tissue, cut 
(7m) at right angles to slices (400). Stained with hemo- 
toxylin and eosin. Margins of slices are indicated by arrows. 


shows a formalin-fixed preparation stained with 
hemotoxylin and eosin and cut at approximately 
right angles to the slices to show the edges of the 
sliced tissue. A study® of these sections showed that 
tearing and distortion of the tissue were minimal. 
The cut surfaces appear to be more a separation of 
the components of the brain on a plane than a sharp 
cut. The integrity of the cell structures along the line 
separating the slices appears to be preserved. 

Preliminary preparations for embedding the brain 
consist in melting agar in a water bath, then trans- 
ferring it to a constant temperature bath held at 39° 
C. For convenience in handling, a number of test 
tubes of agar may be prepared beforehand and kept 
stoppered until used. A large beaker of crushed ice 
for precooling a small, thin glass vial (2x8 em) to 
receive the excised brain and the syringe and plunger 
is also prepared. A watch glass containing about 5 ml 
of the same solution to be used in the respirator flask 
is used to separate the slices transferred from the 
microtome in preparation for weighing and trans- 
ferring the slices to the flasks. This is supported by 
a small beaker or shallow dish containing ice. 

The actual procedure begins with the removal and 
transfer of the brain to the precooled vial in the ice 
bath, where it is left for about 1 min. The brain is 
then teased into the well formed by dropping the 
plunger about 2 em from the top edge of the syringe 
barrel. This space is filled to the brim with the agar, 
and the brain oriented to the desired position, which 
will be maintained if the syringe is precooled and the 
agar held at 39°-40° C. The syringe, with a glass 
vial slipped over the tip to hold the agar in place, is 
then returned to the ice bath for about 30 see, 
mounted on the microtome and the embedded brain 
eut by rotating the knife. It is important that the sec- 


®The authors are indebted to Fae Tichy, of the Neuro- 
pathology Department of this university, for her valuable 
assistance in evaluating this important phase of the tech- 
nique. 
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tions of cut tissue are not removed until the desired 
number of slices is obtained or the whole brain see- 
tioned. This stacking of cut tissue helps keep the sur- 
rounding agar firmly around the tissues and prevents 
the slices from being peeled off and torn, as happens 
when the slices are removed one at a time as eut. 
Sagittal sections of a whole mouse brain may be eut 
in less than 10 see. The entire stack is transferred to 
the precooled watch glass containing the tissue media. 
The slices are separated from each other and from the 
encircling rings of agar by gentle agitation of the 
solution and some teasing. The selected slices are then 
weighed and placed in the flasks in the usual manner. 

The technique described here offers the advantage 
of rapidly preparing consecutive brain slices of eon- 
stant thickness for tissue respiration studies. Further 
work to adapt this procedure to other tissues is now 
in progress and will be reported later. 
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Production of a Solid Rhenide 


Ernest Griswold, Jacob Kleinberg, 
and Justo B. Bravo* 


Department of Chemistry, 
University of Kansas, Lawrence 


The existence of uninegative rhenium in aqueous 
solution has been definitely established (1-3). Up to 
the present time the only method that has been sue- 
cessfully employed for the production of rhenide has 
involved the reduction of perrhenate in acid solution 
either by means of a Jones reductor or cathodiecally. 
A maximum concentration of approximately 0.001 M 
perrhenate has been quantitatively reduced to uni- 
negative rhenium in acid solution (4, 5), and a rhen- 
ide concentration of 0.0026 M has been obtained in 
an acid solution containing pyridinium chloride (5). 

We have successfully produced for the first time a 
solid rhenide material in admixture with potassium 
hydroxide by reduction of potassium perrhenate in 
ethylenediamine-water solutions by means of potas- 
sium metal. The reaction is carried out in a closed 
system under nitrogen atmosphere. The valence num- 
ber of rhenium in the white solid was established in 
the following way: An aqueous solution of the solid 
was prepared, and separate aliquot parts were ana- 
lyzed for rhenium content and for reducing power in 
terms of number of equivalents of standard oxidizing 
agent (potassium dichromate) required to oxidize the 
rhenium to the perrhenate state. Typical values of 
the valence number of rhenium in the solid estab- 
lished in this manner were: -—0.97, -1.06, -—1.00, 
0.95, 1.16, - 0.81. 


1The authors wish to acknowledge the support of the 
Office of Naval Research in this investigation. 
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The optimum conditions for conversion of the 
perrhenate to solid rhenide are as follows: 

1) Composition of solvent, 9.8 g. of water/100 ml 
ethylenediamine-water solution. 

2) Initial concentration of potassium perrhenate, 3 
mM/1. 

3) Potassium requirement, 4 g/100 ml solution. 

4) Initial temperature, room temperature. (The solu- 
tion warms up to about 60° C in the course of the 
reaction. ) 


Under the conditions described above, a conversion 
of approximately 55% of the initial perrhenate to 
solid rhenide is obtained. The filtrate contains un- 
reduced perrhenate but practically no rhenide. 

An interesting reaction of the rhenide ion has been 
observed. Treatment of an aqueous solution of the 
solid mixture of potassium hydroxide and rhenide 
compound with thallous nitrate solution yields first 
a white precipitate, presumably thallous rhenide, 
which rapidly undergoes reaction to yield finely di- 
vided thallium metal and the perrhenate ion. 

Work is in progress with view of separating the 
rhenide compound from the potassium hydroxide im- 
purity in order to determine the composition and 
structure of the former. A full account of our studies 
will be reported at a later date. 
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Comparative Biological Activity of 
a-Lipoic Acid and Protogen in 
the Growth of Tetrahymena 


John V. Slater* 


Department of Zoology, 
University of Michigan, Ann Arbor 


Preliminary experiments in this laboratory indicate 
that «-lipoie acid can replace protogen completely in 
the growth of Tetrahymena. Snell et al. in 1937 (1) 
first demonstrated that acetate was stimulatory in the 
growth of lactic acid bacteria, and Guirard in 1946 
(2) reported the occurrence of an acetate-replacing 
factor(s) in some biological materials. Snell and Bro- 
quist in 1949 (3) indicated that protogen, the pyru- 
vate oxidation factor, and the acetate-replacing factor 
for L. caseii were either identical or closely related 
substances. Stokstad et al. (4) stated that more than 
one form of this material occurs naturally. Getzen- 
daner (5) and Reed (6) have concentrated this factor, 
and Reed et al. (7) this year reported the preparation 
of a erystalline compound from liver which was able 


1 Postdoctoral fellow in the biological sciences, United 
States Atomic Energy Commission. 
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to replace acetate in the growth of certain lactic acid 
bacteria and which was required for the oxidative 
decarboxylation of pyruvate by these organisms. They 
have named this compound «-lipoie acid and state that 
its melting range is 47.5°-48.5° C. Kidder’s group in 
1950 (8) stated that one of the functions of protogen 
in Tetrahymena is concerned with the production of 
acetate. 

Protogen? and «-lipoic acid® have been compared 
for their growth effects and also for their ability to 
spare and replace acetate in Tetrahymena geleii 
(strain E). The protogen crude concentrate used had 
a value of 7.5 y/unit, the concentrations of which 
ranged from 0.125 to 1.0 unit/ml. The «-lipoie acid 
was tested in concentrations of 0.01-0.08 y/ml. Other 
concentrations of this material were not used because 
of limited availability. 

The general methods employed were those of Slater 
(9). The temperature was 25° C, and the initial pH 
was set at 7.4. Initial inoculation was of the order of 
1000 animals /tube. Tests were made in duplicate, and 
the entire series was repeated, The medium used was 
that recommended by Elliott (10,11), with the excep- 
tion that choline and biotin were omitted. Guanylic 
acid, adenylic acid, cytidylie acid, and uracil were used 
in 25 y/ml quantities instead of yeast nucleic acid as 
recently advised by Elliott (12). Growth was measured 
turbidimetrically, and counts were made of final peak 
populations. 

Purified «-lipoie acid was able to replace protogen 


2 The aid of E. L. R. Stokstad, of the Lederle Laboratories 
Division, American Cyanamid Company, in supplying the 


protogen is gratefully acknowledged. 
® The author is indebted to Lester J. Reed, of the Univer- 
sity of Texas, for the a-lipoiec acid. 


Science, Vol. 115 


| 
- 
: 
ar 
J 
4): 
3 
"te 
4 


TABLE 1 


COMPARATIVE ACTIVITY OF qg-Lipoic ACID AND PROTOGEN 
IN THE GROWTH OF Tetrahymena geleii E. 


Acetate Protogen Count at 120 hr Final pH 


(%) (unit/ml) 


| 


1 83,200 + 12,640* 6.9 
0.5 3.9 
0 25 3.8 
3.5 
0.000 3.4 
1 83,200+ 5,880 7.3 
0.5 7.2 
0.05 25 6.3, 4.57 
4.1% 
0.000 5.3 
1 97,200 + 14,520 7.5 
0.5 7.5 
0.10 25 7.2 
-125 47,440+ 1,988 6.2 
0.000 6.0 
a-Lipoie 
(y/ml) 
0.08 95,000 + 13,520 7.1 
.04 7.4 
0 .02 7.4 
0.01 114,800 + 16,840 7.2 
0.08 111,600 + 11,880 7.5 
04 7.5 
0.05 02 7.5 
0.01 131,200 + 11,200 74 
0.08 114,000+ 8,690 7.6 
04 7.7 
0.10 .02 7.5 
0.01 127,200 + 10,320 7.6 


* This eount represents both live and dead animals, since 
many of the cultures had begun to die here after 72 hr. 

+ Approximately one half of the cultures had precipitated 
after 96 hr. Tubes containing the precipitate exhibited the 
lower pH. 

t All these cultures had precipitated after 96 hr. Upon 
microscopic examination, the precipitate was found to con- 
sist only of dead cells. 
completely in the growth of Tetrahymena (Fig. 1). In 
concentrations ranging from 0.01 to 0.08 y/ml, a- 
lipoic acid is more active than protogen in acetate- 
replacing properties. As noted by Kidder et al. (8), 
protogen is active in sparing acetate. Low levels of 
protogen (0.125-0.5 unit/ml) resulted in considerable 
acid production in media containing 0-0.05% acetate. 
Lower population densities were also obtained (Table 
1). Concentrations of protogen at 10 units/ml were 
found by the author (9) to be slightly inhibitory in 
media with 0.1% acetate. Maximal growth (approx 
120,000 animals/ml) was obtained by the use of «- 
lipoic acid in media containing 0.05-0.1% acetate. 
Considerably lower population densities (approx 
80,000 animals/ml) resulted from the use of protogen 
at the 0.05% acetate level.‘ 

*Since this paper has gone to press, it has been found 


that half-maximal growth can be obtained by means of 
0.0005 of a-lipoic acid. 
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The Effects of Cortisone and Heparin 
on Eosinophils in Defibrinated 
Human Blood 


Robert C. Muehrcke, Jack L. Lewis, 
and Robert M. Kark 


Department of Medicine and Research and 
Educational Hospitals, College of Medicine, 
University of Illinois, Chicago 


Four hours after injection of corticotropin 
(ACTH) into healthy individuals the blood eosinophil 
count is found to be significantly reduced from pre- 
injection levels. This adrenocortical eosinopenia also 
develops in man after treatment with 17-hydroxycorti- 
costerone (Compound F), corticosterone (Compound 
B), and cortisone, but the latter steroid does not have 
as striking an eosinopenic effect as the other hormones. 
During the past 3 years we have tried to reproduce 
adrenocortical eosinopenia in vitro by ineubation of 
human blood with cortisone. Baldridge et al. (1) and 
other investigators have also tried to do this, but with- 
out success. Both Baldridge and ourselves used hepa- 
rin as an anticoagulant for blood samples. 

Recently we incubated, under sterile conditions, 
defibrinated blood from 15 patients ill with various 
diseases associated with eosinophilia. They included 
patients ill with asthma, polyarteritis nodosa, and 
other diseases. Incubation of their blood for 4 hr at 
37.5° C, alone, with saline, or with nonsteroidal micro- 
crystals (e.g., sulfonamides), had only slight effects 
on the level of eosinophils in the sample. On the other 
hand, when a commercial microcrystalline suspension 
of cortisone acetate or pure crystalline cortisone ace- 
tate (1 mg/3 ml blood) was mixed with the defibri- 
nated blood, the absolute eosinophil counts were sig- 
nificantly reduced after 4 hr incubation. This effect 
of cortisone on the eosinophil count could be blocked 
by adding heparin (40 u) to the defibrinated blood 
before introducing the cortisone. The data from our 
experiments are shown in Table 1. In some experi- 
ments with Compound F we have found that it ean 
also produce significant eosinopenia when incubated 
with defibrinated blood. 


1 Supported in part by a grant from Armour and Co., Chi- 
cago, Ill. 

2We wish to thank Elmer Alpert, of Merck & Co., Inc., 
Rahway, N. J., for supplying the pure cortisone acetate, and 
Curtiss BE. Meyer, of the Upjohn Company, Kalamazoo, Mich., 
for supplying the Compound F used in this study. 
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The technique of counting eosinophils used in our 
laboratory and the statistical treatment of the data 
obtained have been described in detail elsewhere (2-5). 
In the investigation reported here each absolute 
eosinophil count was obtained by counting cells taken 
up into 2 standard leucocyte pipettes and delivered 
into 4 double Levy counting chambers. The data ob- 
tained were highly significant for each of the bloods 
studied, as well as for difference of means, P being 
less than 0.001. 


TABLE 1 
EFrFrect OF INCUBATING DEFIBRINATED HUMAN BLoop* 


Fall of absolute eosinophil counts 
in defibrinated human blood after 
4 hr incubation (%) 
Statistical — - - 


data Heparin 
Saline Cortisone plus 

acetate cortisone 

acetate 
Mean 15.2 44.9 11.4 
S. E. 4.4 3.6 2.7 

Fiducial limits 
(P=0.05) 5.1-25.3 37.2-52.6 5.5-17.3 
1.9-28.5 2.1-20.7 


Mean+o 


30.8-59.0 


* Blood from 15 patients with eosinophilia (490-3000 
cells/mm*) was incubated for 4 hr at 37.5° C. Percentage 
fall is in absolute eosinophil counts from zero time, when 
saline, cortisone acetate, or heparin, followed by cortisone 
acetate, was added to the blood. 


Thrombosis is a common complication of therapy 
with ACTH and cortisone acetate (6,7), and it also 
develops after surgical procedures, when adrenal 
hyperactivity, eosinopenia (8), and reduced blood 
heparin tolerances (9) are found. Therefore, on the 
basis of our findings, it is tempting to speculate that 
in man adrenocortical hormones interact with heparin 
as they do with other polysaccharides, such as joint 
hyaluronic acid (10). However, the concentrations of 
cortisone and heparin used in the in vitro investiga- 
tions reported here were very much larger than ob- 
tain in clinical practice. 

The morphological changes in the eosinophils which 
appear after in vitro incubation with cortisone, and 
the effects of combining heparin and adrenal steroid 
therapy in man, will be reported elsewhere. 
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An Implantor for Forming and Accurate 
Placing of Small Pellets 


M. C. Shelesnyak and I. Berenblum 


Department of Experimental Biology, 
Weizmann Institute of Science, Rebovoth, Israel 


Previously reported techniques for implanting 
solids into animals (1-3) were for large, preformed 
pellets. In the course of experiments requiring accu- 
rate placing of a known small amount of compact, 
sterile solid, an instrument was designed and con- 
strueted which fulfilled these requirements. 

The device (Fig. 1), made entirely of stainless steel, 


5 


Fie, 1, 


consists of a thin-walled tube (1), with a close-fitting 
plunger (2). When preparing a pellet of material for 
implantation, the plunger is set to the desired length 
by turning the body (3) to the setting on seale (4). 
The plunger head (5) is withdrawn to collar check 
(6). The body of the device is held firmly, and the 
tube tamped into a small dish containing the substance 
(fine erystals or powder) to be used for study. 

A sharp needle approximately the size of the pellet 
is used to make an entry for the tip of the instrument, 
after which the solid which has been compacted in the 
end of the tube is ejected in situ. Sterile precautions 
in preparation of the pellets consisted of using steri- 
lized glassware and implantor, with care to avoid con- 
tamination, and were sufficient to avoid infecting ex- 
perimental animals. 

The number of taps required for compacting a 
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pellet of satisfactory hardness depends on the length 
of the pellet, the diameter of the tube, and the ma- 
terial. 

Calibration data are presented for two implantors 
of each size (Table 1); pellets made of cholesterol 
were weighed individually on a microbalance. 


TABLE 1 
Implantor Pellet Tamp- Sample Mean 
pees Diam Jength ings size wt 8.D. 
No. (mm) (mm) (No.) (mn) (mg) 
1 0.85 1.0 10 10 0.534 +0.03 
2.0 20 30 0.984 + .05 
2 0.835 1.0 10 10 0.520 + .02 
2.0 20 20 0.877 + .06 
1 2.505 1.0 10 10 4.896 + 4 
2.0 20 10 8.345 + .26 
3.0 25 10 12.585 + 5 
2 2.48 1.0 10 10 4483 + 4 
2.0 20 10 8.705 + 5 
3.0 +0.4 


25 10 12.117 


By tapering the tube end to a cutting edge, the 
device can be used as a punch and implantor for thin 
slices of sterile tissue. 
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Bactericidal Effects of Propylene and 
Triethylene Glycol Vapors on 
Airborne Escherichia coli* 


William Lester, Jr., Edward Dunklin, 
and O. H. Robertson? 


Department of Medicine, 
University of Chicago, Chicago 


In 1941 it was initially reported from this labora- 
tory that the vapors of certain glycols had marked 
bactericidal effects upon airborne microorganisms (1, 
2), and these reports were shortly followed by others 
describing the phenomenon in more detail (3-9). In 
these early reports it was stated that the killing of 
airborne bacteria was most rapid in the presence of 
concentrations of either propylene or triethylene gly- 
col vapor that most nearly approached the saturation 
levels for these substances in the air and that at con- 
centrations below this range the bactericidal effects 
were less apparent. Furthermore, it was noted that 
the lethal action of glycol vapors was less marked at 
relative humidities above 70%. A wide variety of 


2 This investigation was supported (in part) by a research 
grant from the National Institutes of Health, U. 8. Public 
Health Service, and the Douglas Smith Foundation, Univer- 
sity of Chicago. 

2 With the technical assistance of Mabel Smith. 
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microorganisms, dispersed into the air from broth 
cultures, was found to be susceptible to the germi- 
cidal activity of the glycol vapors. Included among 
these were Staphylococcus albus and aureus; Strepto- 
coccus hemolyticus, Groups A and C; Str. viridans; 
Types I and III pneumococei; Bacillus subtilis; 
Hemophilus influenzae and pertussis; Friedlander’s 
bacillus; and Escherichia coli. Subsequent investiga- 
tions reported from this laboratory dealing with the 
mechanism (10), rate of bactericidal action of glycol 
vapors (11), and the effects of desiccation (12) have 
utilized Group C hemolytic streptococci, pneumococci, 
and staphylococci because these organisms were con- 
sidered to be more typically representative of the 
respiratory pathogens. From this work has arisen a 
better understanding of the paramount significance 
of relative humidity and glycol vapor concentration 
in determining the bactericidal efficacy of these com- 
pounds in the air. 

Independent investigators have reported data con- 
firming the susceptibility of some of the previously 
listed organisms to the glycol vapors (13) and, in 
addition, have found that Serratia marcescens and 
Salmonella pullorum (14), Penicillium notatum (15), 
and tubercle bacilli (76) were killed when atomized 
into saturated atmospheres of these substances. In 
no instances were airborne vegetative microorganisms, 
atomized from broth cultures, found to be resistant 
to the germicidal action of the glycol vapors. 

A recent report by Nagy and Mouromseff (17) has 
questioned the validity of these data and thrown 
doubt upon the lethal effect of propylene and tri- 
ethylene glycol vapor upon airborne EZ. coli. Using 
this organism atomized from broth cultures into air 
containing unmeasured concentrations of either pro- 
pylene or triethylene glycol, they were unable to dem- 
onstrate any bactericidal activity. From their data 
these authors concluded that the primary effect of the 
glycol vapors was to increase the sedimentation 
velocity of the airborne bacterial particles by con- 
densing upon them and hence mechanically removing 
them from the air. Furthermore, they suggested that 
the organisms in the sedimented bacterial particles 
were not necessarily killed but, following evaporation 
of the condensed glycol, might be redispersed into the 
air and again be capable of initiating infection. Be- 
cause their conclusions are so widely at variance with 
those of other workers in the field, as well as with our 
own, we considered it essential to report our data, 
which we believe demonstrate that, under the pre- 
seribed physical conditions, propylene and _tri- 
ethylene glycol vapors in adequate concentrations in 
the air are bactericidal for E. coli atomized from 
liquid cultures, as they are for other microorganisms. 

The experiments included in this report were done 
in the 640-eu ft chamber which has been previously 
described in detail (18). A 17-in. fan, rotating at 
500 rpm, was centrally located on the floor and the air 
stream directed against the ceiling, thus providing 
adequate turbulence for uniform mixing of the 
chamber air. Temperature and humidity were pre- 
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cisely controlled, and the values were checked at the 
start and finish of each experimental run, All experi- 
ments were done at 70°-73° F. 

The centrifugated sediments of young actively 
growing cultures of EL. coli were resuspended in sterile 
heart infusion broth to make a fivefold concentration 
of the original cultures. This bacterial suspension 
containing 1.5 x 10° microorganisms/ml was dispersed 
from a Graeser atomizer placed above the fan and 
operated for 30 see at a pressure of 100 mm Hg, 
utilizing dry air which had been passed through an 
activated alumina drying tower (Lectrodryer). The 
weight of the suspension atomized was 0.35+0.01 g 
for the experiments reported, and the resulting bac- 
terial aerosol had a bacterial median diameter of 
1.5 (19).8 

Following the completion of the control run, the 
humidity was adjusted to the desired level, and the 
triethylene glycol vaporizer set on the floor immedi- 
ately below the circulating fan. Vaporization, accom- 
plished by means of a 60-w light bulb immersed in a 
beaker of glycol placed inside a brass cylinder open 
at the top, was continued for several hours until a 
dense Tyndall beam was demonstrable. Air samples, 
taken at the beginning and end of each test experi- 
ment, were analyzed for triethylene glycol content 
by the method of Kaye (20). Concentrations ranging 
from 10 to 25 ug/l] of air were found (equivalent to 
2-10 times saturation). At the conclusion of each 
test the chamber was thoroughly washed and aired. 
Air analyses confirmed the absence of measurable 
concentrations of triethlyene glycol in the chamber 
during the control experiments. 

Propylene glycol was vaporized from a beaker 
which was filled with three times the quantity of 
glycol caleulated to saturate the air of the chamber 
and then was placed upon an electrically operated hot 
plate. Vaporization was continued for about 30 min 
until the maximum Tyndall effect was noted, and then 
the test experiment was begun. Analytical determina- 
tions of the propylene glycol content of the chamber 
air taken during the test experiments and done ac- 
cording to the technique of Puck and Wise (21) re- 
vealed concentrations ranging from 0.2 to 0.4 mg of 
propylene glycol per liter of air (equivalent to 1-2 
times saturation). At the conclusion of the experi- 
ment the chamber was thoroughly washed and venti- 
lated, and analyses taken during the control experi- 
ments confirmed the absence of measurable concentra- 
tions of propylene glycol in the chamber air. 

Two methods of bacterial sampling were used, one 
of which, the Folin-bubbler sampler (22), was most 
effective for fine bacterial particles (less than 5 p in 
diam), and the other, consisting of 3% agar settling 
plates, was selective for larger particles. By the use 
of two such diverse methods of bacterial sampling it 
was felt that it would be possible to follow quanti- 
tatively the behavior of the fine bacterial particles 
capable of long airborne carriage, as well as the 


® This value indicates that 50% of the viable bacteria were 
contained in particles of less than 1.5 p. 
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TABLE 1 


EFFECT OF PROPYLENE GLYCOL VAPOR UPON 
AIRBORNE E. coli at 72° F 


No. of viable organisms recovered 


Sampling 
(time C 
‘ontrol Test 
— (no glycol) (glycol 11.0 mg/ft*) 
beginning 
of spray Settling Settling 
in min) of air plate die plate 
A, Relative humidity = 70% 
0- 5 4180 459 28 211 
1- 6 4120 499 12 147 
2-7 3720 427 16 80 
3- 8 3300 443 4 36 
4-9 2540 284 3 21 
6-11 1900 262 0.8 6 
10-15 2840 246 0.8 0 
15-20 2160 240 0 0 
K,* = 0.025 = 0.025 K,=0.27 Ksp=0.29 
B, Relative humidity = 50% 
Control Test 
(no glycol) (glycol 14.7 mg/ft*) 
0- 5 2440 223 0 7 
1- 6 3640 192 0 1 
2-7 1760 164 0 0 
3- 8 1800 148 0 0 
4-9 2100 133 0 0 
6-11 1680 131 0 0 
10-15 1520 89 0 0 
15-20 1140 70 0 0 
K, = 0.022 Ksp= 0.029 1.71 


* Ke = Keuvbier. 
7 Ksp = Ksettiing plate. 


sedimentation of the larger droplets that were present 
in the air for relatively short periods of time follow- 
ing atomization. The bubbler samplers were operated 
at a flow of 1 cu ft air/min according to the schedule 
shown in Tables 1 and 2. Appropriate aliquots were 
then taken from the bubbler samplers and plated in 
3% agar, incubated for 18 hr, and the colonies 
counted. From this data it was possible to calculate 
the number of viable organisms per cu ft of air re- 
eovered by the sampler. 

The open settling plates were exposed for 5-min 
periods at the same time and on the same schedule 
as was used for the bubbler samplers and shown 
again in Tables 1 and 2. Following exposure the 
settling plates were incubated for 18 hr, and the 
resultant colonies counted. 

The data presented in Tables 1 and 2 are typical 
of the results obtained when E. coli was atomized 
from liquid cultures into saturated atmospheres of 
either propylene or triethylene glycol vapor at vari- 
ous relative humidities. These particular experiments 
were selected from many similar ones for i!lustrative 
purposes. They demonstrate the marked dependence 
of the bactericidal action of the glycol vapors upon 
the relative humidity, with decreasing rates of kill 
occurring as the humidities were raised above 50%. 
By plotting the numbers of survivors logarithmically 
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as a function of time, the data for both the bubbler 
samplers and the settling plates fell on a straight 
line. Using the slopes of these lines as indices of the 
rates of kill, die-away constants were obtained which 
permitted comparison between experiments and were 
designated K values.* 

The analytical values given for the amount of glycol 
present in the air are greater than the calculated 
quantities necessary to saturate the atmosphere with 
vapor because the analytical procedures employed 
sampled droplets of glycol as well as vapor. These 
droplets of glycol serve as excellent sources for glycol 
vapor to compensate for the loss of vapor due to 
condensation on the walls and floor (23) of the ex- 
perimental room. Thus the maintenance of 100% 
saturation of the air by glycol vapors is assured for 
the duration of the experiment. 

Only a few seconds are required for the glycol 
vapor to condense on the bacteria-containing particle 
and for this droplet to reach equilibrium with the at- 
mosphere in which it is suspended (10). The amount 
of glycol vapor condensing on the particle will be 
determined by the relative humidity and the degree 
of saturation of the air by the vapor. In the light of 
these considerations it can be seen that, under the 


TABLE 2 


EFFECT OF TRIETHYLENE GLYCOL VAPOR UPON 
AIRBORNE E. coli at 72° F 


No. of viable organisms recovered 


Sampling 
Control Test 
(no glycol) (glycol 14.7 y/1) 
beginning 
of spray Settling Settling 
in min) pr yim plate plate 
A, Relative humidity = 10% 
0- 5 4640 284 760 140 
1- 6 7520 272 560 102 
2-7 6640 248 544 43 
3- 8 5120 212 112 22 
4-9 6440 172 123 13 
6-11 5280 148 21 6 
10-15 5560 140 2 8 
15-20 2240 109 0 0 


0.021 Ksgp=0.027 K,=0.288 0.247 
B, Relative humidity = 70% 


Control Test 
(no glycol) (glycol 25.8 y/1) 
0- 5 4740 608 2332 496 
1l- 6 5000 540 2952 460 
2-7 4240 416 816 360 
3- 8 4480 464 432 284 
4-9 3920 531 621 320 
6-11 2700 423 280 351 
10-15 2180 417 246 347 
15-20 2040 319 73 275 
2=0.0389 Kep=0.015 K,=0.082 Kep=0.012 
Log Ne —log Ne 


t 
K = Die-away constant. 
No = Numbers of survivors at time zero. 
Nt=Numbers of survivors at time ¢ (in minutes). 
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proper conditions, the effects of the glycols should 
become immediately apparent. Two possible effects 
might be conceived: the disappearance of viable cells 
due to a true bactericidal action comparable to that 
observed for the action of glycols in vitro (24) or by 
the sedimentation of the bacteria-containing droplets 
resulting from the gain in mass caused by the con- 
densation of glycol vapor upon the airborne particles 
(17). Both effects will be dependent upon the relative 
humidity and the percentage saturation of the at- 
mosphere but to a different order of magnitude. 

The bactericidal nature of the glycols in vitro can 
be easily demonstrated, and such action has been 
shown to be very dependent upon the concentration 
of these substances surrounding the bacterial cells. 
At certain levels, a change of 10% in the glyeol con- 
centration results in a 100- to 1000-fold change in the 
death rate (24). This sensitivity of the rate of bae- 
tericidal action of the glycols to minute changes in 
their concentration is further demonstrated in the data 
secured from aerosol studies (11). Such smal! changes 
in the concentration of glycol vapor in the air, and 
hence in the droplet, cannot alter the sedimentation 
rate by the same order of magnitude. Calculations 
based upon the Stokes’ equation for the velocity of 
turbulent settling of spherical particles show that a 
10- to 35-fold increase in diameter (or a 10°-10° in- 
crease in mass) would be required to give the same 
change in the apparent death rate of EF. coli as that 
obtained in lowering the relative humidity from 70 to 
50% (Table 1). Thus, both im vitro and in the air, 
the rate at which the bactericidal activity varies with 
changes in relative humidity or glycol concentration 
is much higher than the rate of change in settling 
velocity. Therefore, from these considerations, also, 
it is evident that the observed rates of action of the 
glycols on airborne E. coli are consistent with the 
bactericidal action of these agents and cannot be ac- 
counted for on the basis of sedimentation. 

There are several other criteria for establishing the 
mode of action of the glycols. If the action is pri- 
marily due to settling, as claimed by Nagy and 
Mouromseff, then the decrease in the viable popula- 
tion of the air should give rise to an increase in the 
numbers of viable organisms recovered on the initial 
settling plates of the test experiment. The higher the 
rate of settling, the greater will be the number of 
organisms recovered on the first test settling plate. 
This possibility is clearly eliminated by the data 
shown in Tables 1 and 2, which are typical of the 
results obtained in more than fifty experiments. Not 
one instance was found in which any test settling 
plate gave a higher viable count than was obtained 
for the control plate for the same time interval. 

Further, the rate of removal of bacteria from the 
air by settling should be independent of the type of 
organism studied, whereas it is generally accepted 
that the rate at which any bactericidal agent acts is 
influenced by the type of organism tested. It has been 
demonstrated that the bactericidal activity of the 
glycol vapors is dependent upon the type of organism 
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against which they are being employed, both in the 
air (6, 11) and in vitro (24). Finaliy, direct evidence 
of the lethal action of glycol vapor was obtained by 
testing the viability of microorganisms isolated by 
sedimentation from propylene glycol saturated at- 
mospheres, and in no instances were any viable bac- 
teria found (4). 

Since it has been found that the rate of bacteri- 
cidal action of glycol vapors depends directly upon 
the concentration of glycol in the air (Puck [/0]), 
we could infer that the observed lack of lethal effect 
of propylene and triethylene glycol vapor for EZ. coli 
reported by Nagy and Mouromseff was due to insuffi- 
cient glycol in their experiments. They report no 
determinations of glycol in the air. As Robertson 
(23), Lester et al. (25), and Bourdillon (13) have 
shown, considerable quantities of glycol vapor are 
lost by condensation on walls and other surfaces of 
the room, so that evaporation of a quantity of glycol 
calculated to produce saturation of a given space 
may result in only an insignificant fraction of such 
concentration. Furthermore, as was shown by Puck 
and Chaney (26), the presence of a visible fog is 
never in itself sufficient to prove the existence of a 
saturated atmosphere of glycol vapor. Hence no valid 
conclusions about the effectiveness of the glycols or 
any other bactericidal vapors can be drawn without 
knowledge of the concentration employed. In our ex- 
periments, conducted under optimum conditions of 
temperature and humidity, and employing atmos- 
pheres known to be saturated with propylene glycol, 
the killing of airborne F. coli was essentially instan- 
taneous. Triethylene glycol acted more slowly. 

Triethylene glycol vapor under similar conditions 
was found to be highly bactericidal against airborne 


E. coli. However, the rate of kill was demonstrably 
less than that observed for propylene glycol. This dif- 
ference conforms to the results of in vitro studies 
(24) which demonstrated that, of the two agents, 
propylene glycol is the more rapidly acting germicide. 
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SOR 


Comments and Communications 


On Leukotaxine 


AS POINTED out in numerous publications, inflam- 
mation is a manifestation of severe cellular injury in 
vertebrates (1). It has also been pointed out that any 
irritant injures the cell, and injury alters the bio- 
chemistry of the cell, with consequent release of vari- 
ous common denominators (1, p. 135, footnote). These 
common denominators include leukotaxine, the leuko- 
cytosis-promoting factor (thermolabile and thermo- 
stable), necrosin, pyrexin, and leukopenic factor, 
leukopenin, and the more recently described exudin 
(2). These factors, or common denominators, are re- 
sponsible for the fundamental, stereotyped reaction 
of inflammation. It is incorrect to state that one of 
them alone, and not all of them or some of them, 
initiate acute inflammation, as Moon asserts that the 
writer claims (3). 

It has often been pointed out that the cells, when 
injured, liberate leukotaxine, and only when injured 
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do they form this substance. Even a diagram of this 
process appears in a recent monograph (1, p. 123). 
It would be difficult, therefore, to envisage that nor- 
mal tissue cells as such would contain leukotaxine. In 
recent studies Moon has questioned the hypothesis 
on the ground that leukotaxine has not been shown to 
exist in normal tissue (3). One would not expect to 
find it in perfectly normal cells. Moon presents abso- 
lutely no evidence supporting the view that leuko- 
taxine does not exist in normal tissue (3). His own 
studies indicate that a chemotactic substance is possi- 
bly present in damaged tissue; and this substance 
does not necessarily come from exudate where leuko- 
taxine had originally been recovered. Moon obtained 
a quantity of muscle from a freshly killed rabbit and 
ground the material in a meat chopper. A saline ex- 
tract was then made. Similar extracts were made from 
kidney, liver, skin, and lung. These extracts were then 
injected intradermally into the ears of rabbits, and 
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the lesions were studied (3). As pointed out in earlier 
studies, macerating tissue as Moon has done is the 
best way to injure cells and thus liberate leukotaxine. 
This has been shown by the writer to oceur with 
macerated testicular extract, from which a permea- 
bility factor has been obtained (4). Rigdon has shown 
the presence of a similar permeability factor, which is 
one of the properties of leukotaxine, with saline 
tissue extract of skin, muscle, and testicle (5). The 
writer has recently shown that any cells from inverte- 
brates and also from dogs, when crushed, will yield 
necrosin, as obtained in exudate (6). One must recall 
that an exudate represents the products of cell injury 
admixed with elements from the blood. The severely 
injured cells, however, as obtained from extracts by 
erushing or mashing previously normal cells, yield 
the same factors as obtained from exudate. 

Lewis termed the substance from injured tissue the 
“H-substance,” presumably because it was either his- 
tamine or was closely allied to it (7). Leukotaxine has 
no common property with histamine either biologi- 
eally or chemically (8). This fact accounts for the 
term leukotaxine. No one knows where in the cell, or 
in which type of injured cell, leukotaxine is formed. 
In spite of Moon’s statement, the writer has never 
stated that leukotaxine is derived from leukocytes 
(9). Therefore, the term proposed by Moon of “ecyto- 
taxine” is unwarranted by the known facts (3). 
Finally, as pointed out in a recent discussion (9), 
instead of being reluctant to accept the term leuko- 
taxine, it would greatly facilitate the discussion if 
Moon would chemically prove whether leukotaxine is 
present in the experimental types of inflammation he 
has studied. He states: “It is our impression that the 
tissue substance which produced the effects main- 
tained is not a specific chemical entity, although this 
belief is not based on chemical evidence” (3). It is 
the writer’s firm belief that Moon’s studies merely 
indicate that he has substantiated earlier workers who 
postulated the presence of a substance which is liber- 
ated by damaged cells and which is in turn chemo- 
tactic. The conerete chemical studies of the writer 
have demonstrated the presence of such a chemical 
substance in the product of cell injury, and this sub- 
stance he has termed leukotaxine (10). The presence 
of leukotaxine has been confirmed separately by 
Duthie and Chain (11), Cullumbine (12), Minami 
and Inugami (13), Pasquali (14), and by Yeshuri 
(15). 

Vaty MenkKIN 
Temple University School of Medicine, Philadelphia 
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I APPRECIATE the opportunity to comment on Dr. 
Menkin’s communication. It is not unusual for work- 
ers to disagree in their evidence and interpretations. 
Often this is desirable, for it emphasizes the fact that 
the problem is not yet solved, and that further evi- 
dence should be sought and published. Failure to 
agree should not arouse controversial antagonism. If 
the questioned interpretation is correct, it will be 
reinforced by further investigation; if incorrect, then 
it is fortunate that the question was raised. I am con- 
tent to allow our colleagues to judge the merits of 
both viewpoints. 

Many of our critie’s assertions are not factual, and 
most of his objections are invalid. A few instances 
will be cited. 

Our statement regarding the origin of leukotaxine 
is misquoted. We said (1): “He [Menkin] subjected 
inflammatory exudates obtained from suppurative 
pleuritis to chemical cleavage. By fractionation and 
purification, he obtained a crystalline substance which 
he termed leukotaxine.” 

Without substantial evidence, Menkin asserts that 
leukotaxine is present in all normal tissues, that it is 
liberated from them when injured, and that macera- 
tion is the best way to do this. Therefore, he reasons 
that the extracts used in our experiments owe their 
effects to leukotaxine. His position would be forti- 
fied by isolating leukotaxine from muscle, skin, lung, 
liver, kidney, and others. Why has he not done this? 
If these tissues present an easily available source for 
leukotaxine, why was it necessary laboriously to 
produce suppurative exudates as a source of material 
for his studies? 

Dr. Menkin protests against our allusion to leuko- 
taxine as the one factor claimed by him to be re- 
sponsible for inflammation. Yet in the recapitulation 
of his book The Dynamics of Inflammation (pp. 204— 
206), he attributes the major phenomena of inflam- 
mation, including capillary permeability and migra- 
tion of leukocytes, to leukotaxine—‘which appears 
[italies mine] as if it may belong to the group of 
relatively simple polypeptides.” No other factor is 
mentioned here. 

Subsequently, he postulated sundry additional fae- 
tors: necrosin, pyrexin, leukopenin, exudatin, and 
two leukocytosis-promoting factors. Numerous sub- 
stances of animal origin will cause fever, necrosis, 
and leukopenia. One wonders by what criteria these 
can be distinguished from Menkin’s pyrexin, necrosin, 
and leukopenin. Many pathologists have found this 
multiplicity of hypothetical factors to be confusing 
rather than clarifying. The chemical structure is 
undetermined, yet our experiments are criticized for 
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lack of chemical identifications. We should be told 
the chemical nature of these substances and criteria 
for distinguishing them before identification is re- 
quired. 

Rigdon (2) merely concluded: “A substance has 
been obtained from the skin, muscle and testicles of 
normal rabbits which produces a local increase in 
capillary permeability.” By what logic does Dr. Men- 
kin assume that this substance is leukotaxine? With 
equal logic he might assume that histamine—which 
increases capillary permeability—is leukotaxine. 

The statement “Leukotaxine has no common prop- 
erty with histamine, either chemically or biologically” 
is not factual. Histamine causes both dilatation and 
permeability of capillaries. Menkin claims that leuko- 
taxine has these same properties. 

Duthie and Chain (3) found in extracts of liver, 
kidney, and muscle substances that increased capil- 
lary permeability. They devised a method whereby a 
polypeptide was obtained from fibrin by peptic di- 
gestion. This product was strongly chemotactic; it 
eaused increased capillary permeability and leuko- 


cytic infiltration in the skin of animals, A polypeptide 
having similar properties was obtained from Witte’s 
peptone and from many proteins. These workers were 
convinced that they were dealing with a general 
physiologic action of protein breakdown products. 
They were unable to establish a chemical relationship 
between these products and leukotaxine, and doubted 
that the claim that leukotaxine is a polypeptide has 
been established. Yet Menkin cited these authors, Rig- 
don, and others as having corroborated his findings. 


The most valid criticism leveled at our report is 
that it substantiates the conclusions of earlier work- 
ers. This, we humbly admit, it does. 

H. Moon 
Medical Research Unit, University of Miami 
Coral Gables, Florida 
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EPhotomictogreph made by Gordon C. Woodside, Climax Molybdenum 
MS. Etched in solution of 10% NaOH and 30% KxFe(CN)s. 


Photography makes it easy 
to see why it is hard 


The pattern in this photomicrograph of etched molybdenum carbide (X 1000), 
having a microhardness of 1740 to 2122 Vickers pyramid number, is the result 
of crystal orientation. The hardness varies with orientation and the photograph pro- 
vides a permanent, indisputable record of the structure. 

The metallurgist finds photomicrography a valuable tool in many ways. He uses it 
to study the results of abrasion, corrosion, and thermal treatment—to compare 
quality with specifications and check machining, welding, and cutting properties. 

This is but one of the fields in science and industry where the speed, simplicity, 
and accuracy of photography are daily solving problems and finding answers quickly 
and conclusively. To learn about the special films, plates, and pellicles available for 
photographic techniques, send for the new booklet, “Kodak Sensitized Materials 
for the Scientific and Industrial Laboratory.” It gives detailed information, in- 
cluding transmission curves for 23 Kodak Wratten Filters and filter combinations 
commonly used in photomicrography. For your copy, write to Eastman Kodak 
Company, Industrial Photographic Division, Rochester 4, N. Y. 


PHOTOMICROGRAPHY 
...an important function of photography 
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Giese; EDITORIAL COMMITTEE: J. P. Baumberger, J. Field, J. F. 


Volum e 1 4 Fulton, W. F. Hamilton, F. C. Mann, R. F. Pitts, and M. B. Visscher 
CONTENTS: Prefatory Chapter, R. W. Gerard; Physical Properties of Protoplasm, 

N Availabl D. F. Waugh; Growth, L. J. Wells; Physiology of Connective Tissue, C. Ragan; 
soca nce Physiology of Heat and Cold, S. Robinson; Energy Metabolism, R. A. McCance 
Published By: and J. R. Robinson; Respiratory System, J. L. Whittenberger and J. V. Maloney, 


Annual Reviews, Inc. 


Jr.; Comparative Physiology of Invertebrate Muscle, C: A. G. Wiersma; Digestive 
Stanford, California, U.S.A. 


System, C. M. Wilhelmj; Blood Coagulation, J. Flynn and R. W. Coon; Blood Gas 
ews Transport, E. H. Wood; Peripheral Circulation, J. R. Pappenheimer; Heart, G. 
$6.00 plus shipping (U.S.A. Biérck; Lymphatic System, R. L. Webb; Kidney, A. C. Corcoran, H. P. Dustan, 
and Pan American, 15 cents) and G. Masson; Conduction and Synaptic Transmission in the Nervous System, C. 
(Elsewhere, 35 cents) Brooks and M. G. H. Fuortes; Somatic Functions of the Nervous System, M. Hines; 
Visceral Functions of the Nervous System, A. Kuntz; Hearing, B. E. Gernandt; 
Pituitary and Adrenal Glands, J. W. Conn and S. S. Fajans; Thyroid Gland, A. 
Albert; Reproduction, C. G. Hartman; Skin, E. M. Farber and W. C. Lobitz, Jr. 


Approximately 589 pages Cleth Bound Subject and Author Indexes 


ow aux ANNUAL REVIEWS, 
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eGraw-Hill Books 


FIRST YEAR COLLEGE CHEMISTRY 


By Joun W. Barker, Wittenberg College; and Paut K. Giasoz, Carthage College. 501 pages, 
$5.00 


The elementary text designed to provide a foundation of fact and principle upon which a student can 
rely for further work in chemistry. Each chapter is divided into two sections. In the first part the 
continuum of concepts is developed. In the second are the addenda which give historical back- 
ground, additional factual information on advanced topics of related and special interest. 


QUANTITATIVE ANALYSIS 


By Cartes W. Foutx, Harvey V. Moyer, and Wittiam M. MacNevin, The Ohio State 
University. Ready in April 
General theory and analytical procedures are separated in this text in order to present fundamental 
principles without confusing them with the details of specific determinations. It is designed to de- 
velop in the student an understanding of the science of chemical measurement rather than simply the 
ability to analyze a few materials. 


INTRODUCTION TO THE STUDY OF PHYSICAL CHEMISTRY 
By Louts P. Hammett, Columbia University. International Chemical Series. Ready in July 


A standard text extremely well written and teachable. It considers “physical chemistry” as a method 
of obtaining and organizing information about the phenomena of nature; namely, the method of 
using quantitative and mathematical techniques in the attack on the problems of chemistry. It 
is designed for college seniors, majoring in chemistry. For these students, the book offers examples 
of all the more important methods employed by the physical chemist, and supplies problems to help 
the student develop his own ability to use these methods. 


A SOURCE BOOK IN CHEMISTRY (1400-1900) 


By Henry M. Leicester, College of the Physicians and Surgeons of San Francisco, and Her- 
BERT S. KuicksTEINn, University of Pennsylvania. Source Books in the History of the Sciences. 
Ready in May 


An exceptional volume, containing selections from 82 classic papers in the history of chemistry, 
each with a brief introduction explaining the significance of the contribution and relating it to the 
other selections. A short introduction indicates the earlier ideas which led up to the first selection 
included. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 18, N. Y. 


April 4, 1952 15 
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TWENTY-EIGHTH ANNUAL MEETING 


SOUTHWESTERN DIVISION - AAAS 


jointly with the 


COLORADO-WYOMING ACADEMY OF SCIENCE 


May 1-4 at the University of Colorado 


Boulder, Colorado 


= 


Boulder is 25 minutes from Denver on this turnpike 


For Information 
On the meeting, write Frank E. E. Germann, University of Colorado 


On Boulder and its environs, write the Secretary, Boulder Chamber of Commerce 
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Good Reports 


from professors who have read these modern texts 


THE PRINCIPLES OF GENERAL BIOLOGY 


MARY S. GARDINER « Bry Mawr College 


Professor M. Coursey, University of Connecticut: “The illustrations are 

and I have the impression that it is really a new book.” Professor C. A. Lawson, 
Michigan State College: The book is the product of a first rate scholar and re- 
flects this fact on every page. The coverage of material is excellent and at a high 
level.” Professor Glenn A. Noble, California State Polytechnic College: “It is a 
well organized book, the illustrations are excellent and I am pleased with the 
format.” Published in 1952—$5.75 


GENERAL BIOLOGY Fourth Edition 


JAMES W. MAVOR « Professor Emeritus, Union College 


Professor L. J. Gier, William Jewel College: “The one great improvement which 
I noted was putting the chemistry in an appendix. It is sufficiently full for one 
who has not had chemistry and serves as a good review for one who has had it. 
I enjoyed reading the new material on language of the bees as it is the first time I 
had seen it other than in the original and I think it very much worth putting 
into an introductory text.” Published in 1952—$5.75 

LABORATORY EXERCISES IN GENERAL BIOLOGY, 4/4 Ed.—$3.50 


GENETICS IN THE 20th CENTURY 


L. C. DUNN, Editor ¢ Columbia University 


Taku Komai, National Institute of Genetics, Misima, Sizuoka-Ken, Japan: “It is 
certainly an excellent summary of the progress of this science during the past 
half century by the pen of a group of competent specialists. I think the choice 
of both the subjects and authors most appropriate. All geneticists should not 
miss it. They will be able to get from it the most up-to-date knowledge, as well 
as the correct vista of the history of genetics. Also biologists in other lines will 
learn a great deal by reading it.” Published in 1951—$5.00 


THE MACMILLAN CO., 60 FIFTH AVE., N. Y. 


April 4, 1952 


. 
= 


MAXIMUM 
OPERATING CONVENIENCE 


Rotary Warburg Apparatus 


This greatly improved design represents the most 
modern developments in manometric apparatus. In 
addition to temperature controls of proven depend- 
ability and sensitivity (plus-minus 0.02°C.), the appe- 
ratus offers the outstanding performance and con- 
venience features given below, several of which are 
exclusive with Aminco. Heated models (room to 
50°C.) and refrigerated models (10° to 50° C.) are 
available as standard. 


ee stopped individually by mere twist of convenient 
nob. 
Rotatable—operator can bring any manometer before him without 
changing his position. 
Manometers read easily while in motion . . . Manometers will 
not wobble. 


Manometer holders easily removed by exclusive release mechanism. 


N on 
stations easily identify man- 
ometers. 


Water lost by evaporation 
automatically replaced . . . 


Rotatable gassing manifold 
available. 


Flask oscillation adjustable 
as to speed and amplitude. 


Quiet in operation. 


Accommodates various 
types of manometers. 


Illustrated: 
Heated Model Rotary Ap- 
paratus; conventional rec- 
tangular type also available. 


Write for 
Bulletin 2168-K 


MERICAN INSTRUMENT CO., Inc. 
SILVER MARYLAND 


Publications Received 


Anales del Instituto De Medicina Experimental. Argen- 
tina: Ministerio de Education, Universidad Nacional 
de Buenos Aires, Facultad de Ciencias Medicas, 1950. 
350 pp. 

Business Cycles in the United Kingdom. J. Tinbergen. 
Amsterdam, Holland: North-Holland Publishing Com- 
pany, 1951. 139 pp.+tables. (No price given.) 

Carnegie Institution of Washington: Year Book No. 50. 
Carnegie Institution of Washington. Baltimore: Lord 
Baltimore Press, 1951. 260 pp. $1 paper; $1.50 cloth. 

The Clarke School for the Deat: Eighty-Fourth Annual 
Report. Northampton, Mass.: Metcalf Printing and 
Publishing Co., 1951. 65 pp. 

Commonwealth Scientific and Industrial Research Or- 
ganization, Australia: List of publications. Melbourne: 
1951. 31 pp. 

The Conceptual Framework of Psychology: International 
Encyclopedia of Unified Science, Vol. 1, No. 10. Egon 
Brunswik. Chicago: Univ. Chicago Press, 1952. 102 pp. 
$2.00. 

Control and Removal of Radioactive Contamination in 
Laboratories: National Bureau of Standards Handbook 
48. Washington: GPO, 1951. 24+ iv pp. 15¢. 

E. I. du Pont de Nemours & Company: Annual Report 
for the Year 1951, 42 pp. Wilmington, Del. 

An Experiment in Architectural Education through Re- 
search: Research Rept. No. 32. Gordon McCutchan and 
William W. Caudill. Texas A. and M. College System. 
College Station: Texas Engineering Experiment Sta- 
tion, 1951. 64 pp. 

Fuel and Power in Captive Middle Europe. Jan H. 
Wszelaki. New York: Mid-European Studies Center of 
the National Committee for a Free Europe, Inc., 1952. 
63 pp. 25¢. 

Georgia Warm Springs Foundation Annual Report. 
Warm Springs, Georgia, 1951. 

The Hodograph Method in Gas Dynamics. A. G. Ghaffari. 
Tehran: Taban Press, 1950. 129 pp. 

Publicaciones del Centro de Investigaciones Tisioldgicas, 
Vol. XV. Roque A. Izzo, Director. Buenos Aires: 
Centro de Investigaciones Tisiol6égicas, Hospital Torni, 
1951. 257 pp. (Summaries in Spanish, French, English, 
German.) 

Purse Seines and other Roundhaul Nets in California. 
Fish Bull. No. 81. W. L. Scofield. 83 pp. Illus.; A 
Comparison of the Populations of Yellowfin Tuna, 
Neothunnus macropterus, from the Eastern and Central 
Pacific. Fish Bull. No. 82. H. C. Godsil and E. C. 
Greenhood. 33 pp.; Age Composition of the Southern 
California Catch of Pacific Mackerel 1939-40 through 
1950-51. Fish Bull. No. 83. John E. Fitch. California: 
Bur. Marine Fisheries, 1951. 73 pp. Illus. 

Research and Service in Multiple Sclerosis. First Annual 
Report, Oct. 1946-July 1951. New York: National 
Multiple Sclerosis Society, 1951. 27 pp. 

Selection, Training, and Use of Personnel in Industrial 
Research. Proceedings of the second annual Conference 
on Industrial Research sponsored in June 1951, by 
the Dept. of Industrial Engineering, Columbia Uni- 
versity. David B. Hertz, Ed. New York: King’s Crown 
Press, 1952. 274 pp. $4.50. 

United Nations—World Cartography, Vol. I. New York: 
Dept. of Social Affairs, United Nations, 1951. (U. S. 
distrib.: Columbia Univ. Press, 2960 Broadway, New 
York 27.) 107 pp. Illus. $1.25. 
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clongmans hanks 


Stewart 


Lebon 


Marshall 


Hewitt 


Feinberg 


55 Fifth Avenue New York 3, N. Y. 


April 4, 1952 


A PROSPECT OF CITIES 


By Cecil Stewart, School of Architecture of the Manchester College of Art. 
Ready, May 1952. 208 pp. 48 pp. of plates and line cuts. Concise, copiously 
illustrated history of city planning from Greece to modern Britain, with 
emphasis on social and economic conditions which led to founding new 
towns and cities; lively history with strong human interest. $4.50. 


THE EARTH AND MAN 


By J. H. G. Lebon, formerly of the University of Ceylon. Hutchinson's 
University Library. Ready, May 1952. About 200 pp. An ecumenical view 
of mankind’s use of and adjustment to the various geographical conditions 
of the globe. Text edition, $1.80; Trade edition, $2.25. 


THE PHYSIOLOGY OF REPRODUCTION 


By F. H. A. Marshall, late of Cambridge University. Third edition, edited 
by Dr. A. S. Parkes, National Institute for Medical Research, London. Deals 
comprehensively with animal reproduction, from protozoa to man, with em- 
phasis on mammals. In two volumes: Vol. I, in preparation; ready, Spring 
1953; about 1000 pp.; about $27.50. Vol. II, ready, April 1952; about 1000 
pp.; fully illustrated; $27.50. 


MODERN LIGHTING TECHNIQUE 


By Harry Hewitt, Manchester Municipal College of Technology. Ready, 
April 1952. 224 pp. 89 illus. Covers vision and illumination, production and 
control of lighting, lighting installation, and street lighting. About $4.25. 


INTRODUCTION TO ELECTRONIC CIRCUITS 


By R. Feinberg, formerly of the University of Manchester. 1952 (published). 
163 pp. 128 figs. Tables. Experiments. Bibliographies. Covers thermionic 
vacuum and gas-filled valves, alternating-current amplification, vacuum- 
valve non-linearity effects, sinusoidal and relaxation oscillators, and cold- 
cathode valves, photo-valves, and mercury-pool valves. $3.50. 


LONGMANS, GREEN & CO., Inc. 
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RESEARCH BIOCHEMICALS 
for 
Biochemical 


Biological and Microbiological 
INVESTIGATIONS 


WRITE FOR 


NEW 
CATALOGUE 


#S 950 


Listing over 500 Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


PIPETTE AUTOMATICALLY 
to .001 precision with the 


FILAMATIC 


Dispense .025 cc to 50 cc 


In tests at leading research center in Baltimore, the Fila- 
matic dispensed volumes of 0.5 c.c. with an average variation 
of c.c. This accuracy was reproducible on re-runs 
without trial and error manipulation. Amazing results prove 
Filamatic 10 times more accurate than heretofore possible 
with automatic pipetting machines! 


@ Electronic control—Main- 
tains constant motor 
torque at all speeds. 


Wide filling range—.025 
c.c. to 50 c.c. without 
costly attachments. 


Adjustable speed—10 to 
90 deliveries per minute. 


@ Heavy duty, 1/30 HP 


@ Micrometer adjust- 
ment of y 


@ Aseptic filling unit—In- 
stantly removable for 
cleaning or sterilizing. 

Ask your dealer for demonstration. Write for Bulletin S-3 

NATIONAL INSTRUMENT COMPANY 

5005 Queensbury Ave. @ Baltimore 15, Md. 


20 


Meetings & Conferences 


Apr. 15-18. The Chemical Society and the Royal Insti- 
tute of Chemistry (Joint Anniversary Meetings). 
Dublin. 

Apr. 15-18. International Congress of Legal Medicine and 
of Social Medicine. Bern. 

Apr. 16-18. National Petroleum Association (Semian- 
nual). Hotel Cleveland, Cleveland. 

Apr. 16-19. National Camping Convention. Conrad Hil- 
ton Hotel, Chicago. 

Apr. 17-19. Ohio Academy of Science. Kent State Univer- 
sity, Kent. 

Apr. 17-20. American Heart Association. Hotel Statler, 
Cleveland. 

Apr. 17-20. Institute for Education by Radio-Television 
(Annual). Deshler-Wallick Hotel, Columbus, Ohio. 
Apr. 18-19. Association of Southeastern Biologists, 
Botanical Society of America (Southeastern Section), 
Southern Appalachian Botanical Club, Georgia Acad- 
emy of Science (Biology Section). Agnes Scott Col- 

lege, Decatur, Ga. 

Apr. 18-20. National Speleological Society (Annual). 
Hotel Alexander, Hagerstown, Md. 

Apr. 20-24. American Association of Cereal Chemists 
(Annual). Hotel Adolphus, Dallas. 

Apr. 20-25. European Congress of the National Societies 
of Gastro-Enterology. Bologna, 

Apr. 21. American Institute of Chemical Engineers. 
Symposium on Corrosion. Akron, Ohio. 

Apr. 21-22. Industrial Accident Prevention Association 
(Annual). Royal York Hotel, Toronto. 

Apr. 21-24. Institute of Labor Relations and Social 
Security (Annual). New York University. 

Apr. 21-24. Society of Automotive Engineers (National 
Aeronautic Meeting and Aircraft Engineering Dis- 
play). Hotel Statler, New York. 

Apr. 21-25. American College of Physicians (Annual). 
Public Auditorium, Cleveland. 

Apr. 21-25. Society of Motion Picture and Television 
Engineers (Semiannual). Drake Hotel, Chicago. 

Apr. 21-26. Educational Television Programs Institute. 
Nittany Lion Inn, Pennsylvania State College. 

Apr. 22-24. American Industrial Hygiene Association. 
Cincinnati. 

Apr. 22-24. Society of Chemical Industry Conference on 
Adhesion. Leeds. 

Apr. 22-26. International Congress of Otoneuro-Ophthal- 
mology. Lisbon and Estoril, Portugal. 

Apr. 23-26. National Association of Foreign Student 
Advisers. East Lansing, Mich. 

Apr. 24-25. American Academy of Neurology. Brown Ho- 
tel, Louisville, Ky. 

Apr. 24-25. Pennsylvania Manufacturing Confectioners’ 
Association (Annual Production Conference). Lehigh 
University, Bethlehem. 

Apr. 24-26. American Philosophical Society (Annual). 
Philadelphia. 

Apr. 25-26. American Mathematical Society (Eastern), 
Columbia University, New York; (Western), Univer- 
sity of Chicago. 

Apr. 25-26. Arkansas Academy of Science. Jonesboro. 

Apr. 25-26. Midwestern Psychological Association. Cleve- 
land. 

Apr. 25-26. National Office Management Association. 
Chalfonte-Haddon Hall, Atlantie City. 
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PROFESSIO 


A New Manual For College Classes . . . 


MICROTECHNIQUE: A Student’s Guide To 
Slide-Making by A. W. Jones and J. M. 
Carpenter, University of Tennessee. 


This new manual saves a great deal of purely 
mechanical instruction and puts the student on 
his own early in the course. It encourages stu- 
dent initiative, and provides a clear, brief pres- 
entation of its material. 

The manual is written for general use and is 
adaptable to almost any course in microtech- 
nique. It provides special margins and blank 
pages for notes, schedules and formulae. 


Descriptive 
CHROMATOCAB 


Model B300—Insulated 


Send for An On-Approval Copy 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


BURGESS PUBLISHING COMPANY 


428 SOUTH SIXTH STREET « MINNEAPOLIS 15, MINNESOTA 


alll 
> & 


ALETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


April 4, 1952 21 


\ FOR YOUR PERSONAL OR ; 
| )NAL LIBRARY TOGRAPHY 
= a Cabinets 
Cylinders & Racks 
Specially 
Designed for 
é 
). 
al 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the VU. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional | words. 

DISPLAY: $17.50 per inch, no charge for Box Number. 

Correct payment to SCIENCE must accompany all ads. 

Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Bacteriologist: A.B., M.S., two years study toward Ph.D. in 
Two years in parasitology. Veteran, mar- 
ried, Sigma Xi, publications. Desire instructor or research associate 
position. Available in July, 1952. Box 154, SCIENCE. 4/11 


Bacteriologist-Virologist, Ph.D. Age 38. Teaching and Research 
experience in University medical school plus seven years research 
in virology. Desires teaching or research position. Box 156, 
SCIENCE. 


OPEN 


Graduate Fellowships and assistantships in Oceanography—physi- 
cal, meteorological, chemical, geological, biological and engineering 
phases- $900 to $3000. Curricula leading to M.S. and Ph.D. de- 
grees. For further information write: Head, Department of 


Oceanography, Texas A&M College, College Station, Texas. xX 


Positions Open: 
(a) Physician interested in clinical research and with flair for 
medical writing and, also, internist qualified nutrition; key posts 
with important company; $10,000-$15,000. (b) Biochemist, 
preferably Ph.D., experienced in protein metabolism and amino 
acids; research group; 400-bed institution; teaching center; East. 
(<) Editorial Assistant; M.D. or Ph.D., in one of the basic medi- 
sciences; important publication having national coverage. (d) 
Professor of Chemistry, Ph.D., qualified to teach analytical and 
physical chemistry and Assistant or Associate Professor of Phar- 
macy; at least Siaater’s required; West. (e) Ph.D. in analytical 
chemistry to supervise section, quality control department; duties 
pea analytical research; $600. (f) Medical Bacteriologists: 
ospital clinical laboratory and teaching experience advantageous; 
training or experience in antibiotics helpful; pharmaceutical com- 
pany; openings in Middle West, Western and Eastern offices. 
$4-1 ‘Science Division, Medical Bureau (Burneice Larson, Direc- 
tor) Palmolive Building, Chicago. x 


Biochemist: Well-known, thirty years’ research and teaching ex- 
perience, medical institutions, many ra Ta seeks research 
professorship or equivalent. Box 138, SCIENCE. 4/4 


Geologist: Ph.D., 2 years teaching experience nating Mineralogy, 
Petrology and Structure : Fulbright Research Fellow. Desires teach- 
ing position with research opportunity. Box 155, SCIENCE xX 


The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Medical Biochemist. M.A., Ph.D. 30 years teaching medical bio- 
chemistry-research-diseases "of metabolism and cancer. 130 publica- 
tions. Desires position in cancer research. Have developed two 
screening tests for malignancy. 5220 Locke Ave., Ft. Worth, Texas. 


Microbiologist Ph.D., (1948), experienced bacterial nutrition, fer- 
mentation, antibiotics, fungicides. Biochemistry dairy manufactur- 
ing background. Desires research position—school, industry. Box 
153, SCIENCE. x 


Nutritionist; Ph.D. June 1952, desires teaching or teaching-re- 
search position, Nutrition and Biochemistry, four years experience 
teaching and research. Box 150, SCIE NCE. 


Pharmacologist-Zoologist. Ph.D., seeking position in southern 
Florida or southern California, in order to preserve wife’s health. 
Teaching experience. Presently at large research institution. 
Publications. Box 158, SCIENCE. 


Physiologist, Ph.D. in June, male, General, Comparative and 
Mammahan Physiology, desires academic position with research op- 
rtunities. Research in Endocrinology and General Physiology. 
ublications. Teaching experience. Box 159, SCIENCE. 4/11 


Plant Pathologist-Microbiologist, Ph.D., age 31, experienced in 
research and teaching; publications. Desires academic or industrial 
position. Box 157, SCIENCE 4/11 


Position Wanted: 
Bacteriologist; Ph.D.; eight years’ teaching experience (Bacteriol- 
ogy); four years, eet Boe bacteriologist and three years, director, 
development bacteriology, pharmaceutical industry; for further in- 
formation, please. write Science Division, Medical Bureau, Palm- 
olive Building, Chicago. 


Zoologist: Ph.D., woman, 31, Minor in Botany, eight years teach- 
ing experience wants teachin -research position. Specialties; Endo- 
crinology, Serology, ae ogy. Has directed graduate research, 
publications. Box 152, SCIENCE. x 


Zoologist: Ph.D., 15 years research and teaching experience: proto- 
zoology, parasitology, cellular physiology and growth. Numerous 
ublications. Desires university or medical school professorship. 
ox 145, SCIENCE, 4/4, 11 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industri. 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 20¢ per word, yee: charge Lae +. Use of 

Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany 

DISPLAY: Rates listed below—no charge for 8ox Number. 

Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is establis' 

Single insertion $17.50 per inch 
7 times in 1 year 16. r inch 


1 
26 times in 1 year tes per inch 
For PROOFS on copy must reach SCIENCE 4 
weeks before ry of ‘Ss riday of every week). 


| 


Listen and Learn a Language by LINGUAPHONE 
At home learn to speak S; a, French, German, Russian, Chinese 
—any of 29 languages available ick, easy Lingua hone World’s- 
Standard Conversational Method. er a million Home-study stu- 
dents. Save time, work, money. Send for Free book Today. 


LINGUAPHONE INSTITUTE @ 8404 Radio City, New York 20 


WANTED TO PURCHASE .. . 

PERIODICALS } emailer 
SCIENTIFI and BOOKS collections wanted. 
WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


REPRINTS & SEPARATES ‘car specialty! | 
| But we also buy and sell books and periodicals on 


Conchology, Ornithology, Entomolo Ichthyology, 
Herpetology, Mammalogy, Biology, otany, Geology. 
You are welcome to our mailing lists. Any book in print 
supplied Postpaid at current prices. 


JOHN Q. BURCH, 1584-86 W. Vernon Ave., Los Angeles 62, Calif. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
‘ablished 1889 NEW YORK 3, N. Y. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S S. CANNER, INC. 
Boston 19, Massachusetts 


SUPPLIES AND EQUIPMENT {jill 


Rare Sugars, Biochemical Products. 
Pharmaceuticals in stock. Write or —— Pies 
7-8171 for complete price list. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and a titles 
Also, please send us your want 


TECHERT - HAFNER, Inc, 
31 East 10th St.. New York 


A NATIONAL SERVICE 
RELIABLE and 


ALBERT 
TEACHERS PERSONAL SERVICE 


and thelr Personnel. Originated 
by three generations of the Albert family. 


Member N.A.T.A. 
25 E. Jackson Bivd. Chicago 4, Illinois 


AGENCY 
and COLLEGE 
BUREAU 


Do you need an organic intermediate, rare chemical, pharmaceuti- 
cal for research or production? Prompt quetetions, reasonable prices 
assured. Box 151, SCIENCE. xX 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


- to Colleges and Universities of the Nation | 


Chemists Pharmacologists 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. 230 W. 41 St., New York 18. 


RABBITS 


l AB AN Al DOGS RATS 
. } CATS PIGEONS HAMSTERS 
jean a - , 


bly priced—Dependabl 


new HEINICKE 


mitra. 
illuminator 


Designed by Dr. Kurt J]. Heinicke, for the inclined binocular 
microscope—superb at all magnification levels. 3” clear, 
aspheric condensing system. Equal or better than $60.00 
illuminators. Price $9.50. Please order directly or write 
for details 


HEINICKE Instrument Corporation 
@ P.O. BOX 2872 HOLLYWOOD, FLORIDA 


PARASITOLOGICAL PREPARATIONS 
e high quality —low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


Continuous Controlled Irradiation 
of Biological Systems 
QUANTUM, INC. 


Consultation—Equipment—Processing 
Mt. Carmel Station, Hamden, Conn. 


SUPPLIES AND EQUIPMENT ||| 


+ 1952 


NEW .. 
TACONIC FARMS _ . Swiss Mice FOR MICROSCOPICAL 
Germantown, N. Y. w. Strai STUDIES IN 
Phone 187 F 2 © Webster Streia MINERALOGY & PETROLOGY 
@ RARE MINERALS—POWDERED (100 mesh) 
STAINS @ COMMON Selected for mi pical study. Set of 60. 
Price list on Request T 


STARKMAN Biological Laboratory 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


MINERALS G&G GLASSES—known refractive index. 
Range of Index: 1.34 to 2.4 Intervals of 0.01 index 
throughout most of range. Set of 60. 


i 


COMMINUTED COMMON MINERALS 
Mounted in Balsam. 
One elementary set—25 slides. 
Two advanced sets—25 slides each. 
PETROGRAPHIC SPECIMENS 


Type minerals and rocks for demonstration of 
optical characteristics. Set of 25. 


NEW and USED SCIENTIFIC EQUIPMENT: 
Microscopes, Refractometers, Colorimeters, Microprojectors, Bal- 
ances, etc. Reconditioned instruments fully guaranteed. Liberal 
trade-in allowance on your old a. Repairs of all laboratory 
instruments; also custom buildin rite for estimates. 

W. H. HARTMANN, 1508 Divisadero San Francisco 15, Calif. 


Prepared under the supervision of 
Roy M. Alien, Sc.D. 
Write for leaflet RA-S 


R. P. CARGILLE, 118 Liberty St., New York 6, N.Y. 


April 4, 1952 
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shielding 


Medel LCC 
STORAGE CHAMBER 


Useful for storing or transport- 
ing radioactive materials, Or for 
shipping and hospital movement 
of radioactivity. Has lead walls 
one inch thick protected by 
heavy metal outer shell to pre- 
vent damage. Removable lead 
cover held in place by center 
plug. Swivel handle permits easy 
carrying. Overall size: 4 inches 
diameter by five inches in height. 
Write for Bulletin. 


M 
Directional Lead Shield Accurate readings through lowered background count 
Improves directional characteris- 


count. Accommodates mica and 
window 6m tubes of standard 
four pin base ty; 
completely surround- 
ing counter tube, i 
dow, end. Heavy cuter, Write for Bulletin. 
she rotects the shield. ni- 

rmits flexibility FGG3—PREFLUSH GAS COUNTER 


rite for Bulletin. This new preflush gas counter for alpha and weak beta radiation 


” Has ¥%,” lead The sample drawer is provided with removable shelves 


versal bracket 
of mounting. 


EL-TRONICS, Inc. 
2651 WN. Howard St., Phila. 33, Pa. 


Model LSC—Shielded Sample Test Changer 


make this shielded sample test changer unusually re- 

liable. Two inches of lead at front and back of sample 
background = drawer cause sample to be completely enclosed when 
sample is placed. GM tube readily accessible from top. 


so that fast sample changes are possible. Samples may be 
placed on planchettes or filter paper rings. Inner shell 


except win- is made of 4%” aluminum tubing to minimize scattering. 


design characteristics to speed work and increase reliability 
of results. The gear driven platform 
is rotated by control knob. An elevator 
sample platform readily positions sam- 
ple. Load, preflush, and count posi- 
tions are possible with the rotating 
sample holder. Prefiush position has sep- 
arate gas entrance, exit, and bubbler to 
prevent contamination backup from test 
chamber. A completely self-contained 
unit of brass construction, heavily chrome 
plated. Write for Bulletin 


APPROACHES To TUMOR CHEMOTHERAPY 


z+ 442 pp.—7} x 10}—illustrated—clothbound—1947 


to this volume. 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 
other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the fi to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


PRICES FOR THIS BOOK IN CAR- 
TONS, postage prepaid, are as follows: 
Members of the A.A.A.S. ..... $6.50 
Nonmembers and Institutions .. 7.75 


Please enclose remittance with order 


ORDER YOUR COPY NOW! 
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is enclosed. 


To: AAAS PUBLICATIONS 
1515 Massachusetts Ave., N.W., Washington 5, D. C. 


Please accept my order for one copy of APPROACHES TO TUMOR 
CHEMOTHERAPY. Remittance in the amount of $ ........... 
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CAGES 
and 


LABORATORY 


EQUIPMENT 


Laboratory Animal Equipment for your every need 


What's your problem? Is it housing a large number 
of laboratory animals in a limited space_or finding . 
that “special answer” to an unusual cage need? 


* There is a Bussey cage and rack to end your search. 


We make cages, racks, automatic watering 
systems or complete equipment for the housing 
and sanitary care of all laboratory animals. Bussey 
Products Co. offers complete cage units that assure 
maximum efficiency, compact sizes and minimum 
work for the user. 


The improved “Permaweld” welded-wire construc- 
tion is a result of top-notch engineering. Our 
modern production techniques permit price econ- 
omy. The results can’t be beat. Hundreds of the 
country’s leading laboratories can tell you that. 

Need help on a tough “special problem”? 
Our engineers will gladly assist you with any size 
and type of cage or rack to meet your special 
applications. Just write for our catalog or submit 
your specifications. 


BUSSEY PRODUCTS CO., 6000-19 W. Sist St., Chicago 38, Ill 


cact GENERAL PURPOSE CAGE 
4 | 
=e 
ers 
| 
4 
= 
‘ SMALL ANIMAL RACK 
Py AND CAGES 
AUTOMATIC WATERING SYSTEM A 
ILLUSTRATED | 
= === 
| 
| 
| 
= ix 
GENERAL PURPOSE PAPER CLEANING SYSTEM 
CAGES AND RACK (LLUSTRATED 
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for Microscopy or Photomicrography 


= this ideal permanent set-up you're instantly ready 
for any visual or photomicrographic work. Just clamp micro- 
scope and illuminator to the AO Photomicrographic Camera 
base. A Special light-tight adapter and camera arm with fine 
adjustment positioning stop enable you to swing the camera 
away from the microscope and back without further adjust- 
ment. A binocular body can be used for extended observations 
and easily replaced by a monocular body when you take photo- 
micrographs. The telescopic focusing eyepiece permits view- 
ing moving specimens up to the instant the shutter is released. 
At a moment’s notice you can switch from the camera back 
for 35mm black and white or color shots to the 4” x 5” unit 
for sharp photomicrographs suitable for technical journal re- 
production. See your AO distributor or write Dept. D1. 


PHOTOMICROGRAPHIC 


American @ Optical 


INSTRIJMENT DIVISION + BUFFALO 15, NEW YORK 


with an \0 


* 360° REVOLVING BODY— 
No revolving stage needed, 

x TAKES A 35MM FILM, 

x 5” PLATES, CUT FILM, 
OR FILM PACK. 

x RUBBER VIBRATION 
ABSORBERS. 

GROUND GLASS WITII 
TRANSPARENT STRIPS— 
For critical focusing by magnifier. 

* COMPENSATING LENS IN 
35MM CAMERA—Matches 
field to 4’’ x 5”’ camera. 

* MICROSCOPE AND 
ILLUMINATOR—May be 
clamped in any of 3 positions, 
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